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THE  MUSCLES  AND  NERVES  OF  THE  CRYPTO- 
BRANCHUS  JAPONICUS.  By  Puofessor  Humphuy. 
(PL  I.  to  IV.) 

Being  so  fortunate  as  to  obtain  the  fine  specimen  of  the  great 
Japanese  Salamander  which  died  recently  from  a  gash  across 
its  throat  in  the  Zoological  Gardens,  in  Regent's  Park,  and 
having  the  advantage  of  my  friend  and  assistant  Mr  Anningson's 
skill  for  its  dissection,  I  felt  that  the  opportunity  of  making  a 
more  careful  examination  of  the  muscles  of  the  animal  with 
their  nerves  than  had  hitherto  been  done  was  not  to  be  lost. 
Hyrtl,  in  his  Cryptohranchus  Japoni<m8y  1865,  does  not  describe 
either  the  muscles  or  the  nerves,  and  Drs  F.  J.  J.  Schmidt, 
Q.  J.  Goddard,  and  van  der  Hoeven  {Aanteeheningen  over  de 
fjmatomie  van  den  Cryptohranchus  JaponicuSy  Haarlem,  1862)  do 
not  give  any  account  of  the  spinal  nerves. 

The  chief  interest  in  the  muscular  system  of  this  animal 
(and  the  other  Urodelans)  consists  in  the  massing  together  of 
the  several  muscles,  or  rather  the  imperfect  segmentation  and 
invidualization  of  them;  so  that  it  affords  us,  to  some  extent,  a 
natural  means  of  ascertaining  the  relationships  of  the  muscles 
of  the  higher  animals  to  one  another,  and  so  of  grouping  them. 
In  instituting  the  comparisons  requisite  for  this,  it  is  difficult 
to  exercise  sufficient  caution,  and  to  avoid  the  errors  which  the 
necessities  of  nomenclature  and  the  straining  for  over-exactness 
of  homological  interpretation  are  apt  to  induce.  Especially  is 
this  the  case  if  our  views  are  warped  by  any  theory  we  are  dis- 
posed to  favour.  Such  influences  work  upon  us  imperceptibly ; 
and  to  be  altogether  free  from  them  is  more  than  is  to  be  ex- 
pected, even  if  it  is  to  be  desired.  Facts  will  gravitate  from 
their  chaos,  and  they  do  so  in  some  minds  more  quickly,  in  some 
in  better  order  than  in  others;  and  while  we  gain  the  good,  we 
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2  PROFESSOR  HUMPHRY. 

must  abide  by  and  bewai'e  of  the  evils  of  the  tendency.  I  ex- 
press these  thoughts  because  they  have  been  present  with  me 
throughout  the  investigation  of  the  Cryptobranch, 

FASCIAL  INVESTMENT. 

The  muscles  of  the  trunk,  tail,  and  limbs,  are  covered  by  an 
investment  of  fascia  or  tough  areolar  tissue,  which  is  connected 
with  the  transverse  intermuscular  septa  of  the  trunk  and  tail 
more  closely  than  with  the  muscles,  and  from  the  deeper  strata 
of  which  processes  pass  between  the  muscles,  and  are  attached 
to  the  bones.  One  of  these  processes  (Fig.  1)  forming  a  sheet 
or  lamina  on  either  side,  near  the  mesial  line  above,  dips  down- 
wards, covering  the  edge  of  the  dorsal  muscle,  and  meets  its 
fellow  of  the  opposite  side  along  the  line  of  the  spinous  processes 
of  the  vertebrae  to  which  the  two  are  attached.  They  thus  en- 
close a  triangular  interval  between  them  and  the  superficial 
stratum,  which  is  continued  across  the  middle  line;  and  this 
interval  contains  fat,  and  aifords  a  convenient  passage  for  blood- 
vessels. A  similar  disposition  exists  along  the  ventral  mesial 
line  and  along  the  lateral  lines  in  the  tail,  as  we  shall  find 
presently.  Superficially  it  is  connected  with  the  skin  and  with 
the  muscular  fibres  passing  from  point  to  point  of  the  skin ;  and, 
which  is  very  important  to  remark,  it  is  closely  connected  with 
the  trapeziuSy  latissimus  dorsi  and  the  fore  part  of  the  pectoralis, 
as  well  as  with  the  suhcutaneus  coUi,  the  depressor  mandibiUce, 
and  the  constrictor  faucium,  I  say  closely  connected,  because 
the  fibres  of  these  muscles  are  interwoven  with  and  so  take 
origin  jfrom  it,  and  in  this  respect  diflFer  from  most  or  all  of  the 
other  muscles  of  the  trunk  and  limbs.  In  front  the  fascial  in- 
vestment is  continued  dorsally,  over  the  head  to  the  margins  of 
the  upper  jaw;  and,  ventrally,  it  is  attached  to  the  margin  of 
the  lower  jaw. 

The  interior  of  the  trunk  is  lined  by  a  similar  investment 
(fascia  tratisversalis),  somewhat  more  compact,  though  thinner 
than  that  on  the  exterior,  which  is  connected  with  the  transr 
verse  septa  extending  through  the  inner  layer  of  the  abdominal 
muscles.  It  is  continued  forwards  to  and  along  the  base  of 
the  skull  above,  and,  beneath,  over  (deeper  than  and  attached 
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to)  the  branchial  cartilages  and  the  hyoid,  to  the  inferior  max- 
illa. Behind  it  forms  a  thick  fascial  stratum  inside  the  pelvis, 
with  which  it  is  connected ;  and  it  is  continued,  between  the 
caudal  ventral  muscles  on  the  two  sides,  to  the  haemal  spines 
of  the  caudal  vertebrae,  where  it  blends  with  the  mesial  ventral 
process  of  the  external  fascial  investment \ 

Though  thus  described  as  an  external  and  internal  invest- 
ment, these  fascial  strata  are  parts  of  one  fibrous  system  con- 
tinuous at  the  oral  and  anal  ends  of  the  animal,  and  connected 
with  each  other  along  the  length  of  the  animal  by  intervening 
septa — fibrous,  cartilaginous,  and  osseous — ^which,  though  histo- 
logically varying,  are  members  of  the  same  system,  and  in  the 
interspaces  between  which  lie  the  muscles  with  their  blood- 
vessels and  nerves. 

In  Fishes  and  in  the  Lepidosiren  the  external  fascial  invest- 
ment is,  especially  at  the  sides  of  the  body,  scarcely  developed 
as  a  separate  stratum,  and  the  transverse  intermuscular  septa 
pass  through  it  into  the  skin  and  bind  the  skin  with  ita  ap- 
pondages  closely  to  the  lateral  muscle.  Near  the  upper  and 
lower  edges  and  immediately  over  the  lateral  septum  it  is  more 
free  and  more  easily  detached ;  and  there  is  frequently  subcu- 
taneous muscle  present  at  these  parts. 

FASCIA  AND  MUSCLES  OF  TAIL. 

The  tail  is  the  simplest  part  of  a  vertebrate  animal.  It  con- 
sists merely  of  axially  disposed  bony  pieces  or  vertebrae  which 
are  moveable  upon  one  another,  of  the  muscles  which  move 
them,  of  the  nerves  which  excite  and  regulate  the  movements, 
and  of  the  vessels  which  carry  the  nutritive  materials  to  and 
fro.  In  Urodelans,  as  in  Fishes,  the  movements  of  the  bony 
pieces  are  restricted,  or  nearly  so,  to  one  plane— a  vertical  move- 
ment in  a  horizontal  plane — and  the  disposition  of  the  muscles 
is  very  simple.  The  muscles,  indeed,  composed  of  longitudinal 
parallel  fibres,  are  arranged  as  in  the  Fish  in  two  flat  masses, 
one  on  either  side  of  the  tail,  which  may  be  named  after  their 
homologues  in  the  Fish,  the  *  great  lateral  muscles.'     They  are 

^  These  fascial  investments,  external  and  internal,  are  described  by  Schmidt, 
Goddard,  and  van  der  Hoeyen,  though  not  quite  in  same  manner  as  above. 
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separated  from  one  another,  that  is,  the  lateral  muscle  of  the 
one  side  is  separated  from  that  on  the  other  by  membranous 
septa  passing  vertically  in  the  mesial  line  above  and  below 
from  the  vertebrae ;  and  ossifications  extending  into  these  septa 
above  and  below  constitute  the  '  neural'  and  'haemal'  spines. 

Each  lateral  muscle  is,  as  in  the  Fish,  divided  into  an  upper 
or  '  dorsal'  and  a  lower  or  '  ventral'  muscle  by  a  horizontal 
membranous  septum — which  may  be  called  the  '  lateral  septum' 
— stretched  from  the  sides  of  the  vertebrae  nearly  midway  be- 
tween the  upper  and  lower  edges  of  the  animal,  and  ossifica- 
tions extending  into  these  septa  on  the  two  sides  would  con- 
stitute *  transverse'  or  'lateral'  processes.  Such  ossification 
however  has  not  taken  place  except  in  the  fore  part  of  the  t^il. 

Each  of  the  septa  (Fig.  1)  as  it  approacees  the  surface  splits 
into  two  laminae  which  extend  in  opposite  directions  beneath 
the  skin  and  meet  and  unite  with  the  adjacent  laminae  of  other 
septa.  Thus  the  laminae  resulting  from  the  splitting  of  the 
neural  septum  are  spread  out,  right  and  left,  upon  the  dorsal 
muscles,  and  meeting  the  ascending  laminae  from  the  lateral 
septa,  form  sheaths  enclosing  the  dorsal  muscles.  The  same 
is  the  case  with  the  laminae  of  the  ventral  septum ;  and  the 
four  muscles,  the  two  '  dorsal'  and  the  two  '  ventral'  of  the 
two  sides,  are  enclosed  in  sheaths,  more  or  less  distinct,  formed 
by  the  laminae  of  the  neural,  ventral  and  lateral  septa. 

Finally  (Fig.  2),  the  four  longitudinal  caudal  muscles — the 
two  dorsal  and  the  two  ventral  muscles — are  divided  trans- 
versely by  septa,  extending  with  more  or  less  obliquity  back- 
wards or  forwards  from  the  intervals  between  the  several 
vertebrae  to  the  enclosing  sheaths  just  described  and  the  skin. 
So  that  each  of  the  longitudinal  muscles  is  transversely  seg- 
mented into  pieces  corresponding  with  the  several  vertebrae. 
These  transverse  septa  are  tough  and  form  as  it  were  part  of  the 
muscle  itself,  being  connecting  media  between  the  ends  of  the 
muscular  fibres  of  the  segments.  They  are  not  disposed  in  true 
vertical  planes,  but  form  slight  curves  with  the  convexity  back- 
wards above  and  below  the  lateral  septum  \ 

^  Schmidt,  Goddard,  and  van  der  Hoeven  count  46  of  these  tendinous  in- 
scriptions, 14  or  15  in  the  trunk,  and  the  remainder  in  the  tail,  where  the 
muscular  intervals  between  them  are  narrower. 
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It  is  worth  while  to  remark  that  the  intervals  or  channels 
between  the  diverging  laminae  of  the  longitudinal  septa  are  oc- 
cupied by  fat,  and  serve  as  recesses  for  the  passage  of  blood- 
vessels, which  are  thus  arranged  in  four  longitudinal  trunks  or 
systems — ^a  'dorsal,'  a  'ventral*  and  two  ' lateral/  The  interval 
in  the  ventral  septum  is  thicker  than  in  the  other  parts,  and 
the  fat-mass  occupying  it  is  larger  and  extends  in  upon  the 
stunted  or  bifurcated  haemal  spines.  A  transverse  system  of 
blood-vessels  lies  upon  the  transverse  septa;  and  the  several 
transverse  vessels  being  connected  with  the  four  longitudinal 
trunks  form  communications  between  them,  and  discharge  their 
blood  into  them. 

In  addition  to  the  four  fat-masses  disposed  with  the  longitu- 
dinal series  of  vessels  are  four  deep  fat-masses  lying  beneath 
the  four  lateral  muscles,  and  lying  therefore  above  and  beneath 
the  transverse  processes  and  lateral  septa.  The  nerves,  as  they 
pass  from  between  the  vertebrae  transversely  to  the  muscles, 
cross  superficially  with  regard  to  these  deep  fat-masses. 

The  several  fat-masses  serve  the  purpose  of  giving  size  and 
lightness  to  the  tail,  making  it  a  large  and,  by  reason  of  the 
muscles,  powerful  propelling  organ.  Each  attains  its  maximum 
thickness  near  the  middle  of  the  tail  and  diminishes  towards 
the  tip. 

The  caudal  muscles  therefore  consist  of  a  'dorsal'  and  'ven- 
tral' muscle  on  each  side,  passing  from  behind  forwards,  and 
transversely  segmented  by  the  membranous  septa  and  the  verte- 
bral processes  running  into  it. 

The  several  parts,  muscular  and  other,  of  the  animal  above 
the  level  of  the  lateral  septa  present  but  little  variety  in  differ- 
ent regions  of  the  tail,  or  indeed  in  the  different  regions  of  the 
animal.  Accordingly  the  dorsal  muscle  extends  in  the  simple 
form  I  have  described  along  the  whole  length  of  the  tail  and 
indeed  onwards  through  the  abdominal  and  thoracic  regions  to 

the  head. 

The  parts  of  the  animal  beneath  the  level  of  the  lateral  septa, 
on  the  contrary,  undergo  various  and  extensive  modifications  in 
consequence  of  the  presence  of  the  limbs  and  the  abdominal 
thoracic  and  cervical  viscera,  which  are  all  placed  in  the  ventral 
division,  that  is  in  the  division  of  the  animal  beneath  the  plane 
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of  the  transverse  vertebral  processes  and  the  transverse  or  late- 
ral septa  connected  with  those  processes.  The  efifect  of  these 
modifications  is  seen  in  the  fore  part  of  the  ventral  muscle  of 
the  tail.  Behind  and  in  the  greater  part  of  its  extent  it, 
like  the  dorsal  muscle,  is  simple.  Anteriorly,  however,  it  is 
more  or  less  interrupted  and  broken  up  by  the  proximity  of 
the  pelvis  and  hind  limb. 

The  upper  portion  of  it  encounters  the  ilium,  which  is  deve- 
loped in  the  middle  of  the  thickness  of  one  of  the  transverse 
septa;  and  the  middle  stratum  of  this  portion  of  the  muscle 
is  intermpted  by  or  inserted  into  it  and  constitutes  the  ilio- 
caudal  muscle.  The  superficial  stratum  is  continued  forwards 
over  the  ilium,  and  being  expanded,  together  with  the  rest  of 
this  part  of  the  animal  for  the  accommodation  of  the  viscera, 
contributes  to  the  formation  of  a  layer  of  the  abdominal  muscles. 
The  deepest  stratum  is  continued  forwards  beneath  the  ilium, 
is  similarly  expanded,  and  joins  the  deepest  stratum  of  the  abdo- 
minal muscles. 

The  undermost  part  of  the  ventral  muscle,  the  part  lying 
next  to  the  ventral  fat-mass,  becomes  separated  from  the  re- 
mainder as  it  approaches  the  pelvis  and  hind  limb,  loses  the 
transverse  inscriptions,  and  divides  into  three.     Of  these  one — 

*  ischiO'Cavdalis* — situated  nearest  the  middle  line  and  the 
most  superficial,  arises  from  the  extremities  of  the  haemal  spines 
and  is  inserted  into  the  hindermost  margin  of  the  ischium*; 
a  second  division — '  cavdo-cruralis' — arises  a  little  more  late- 
rally from  the  haemal  spines  and  arches  and  loses  itself  in 
the  superficial  stratum  of  the  hinder  part  of  a  broad  muscle 
(Figs.  8  and  9),  which  is  passing  from  the  pelvic  shield  to  the 
hind  limb.  It  cuts  this  muscle  nearly  at  right  angles,  and  being 
inserted  tendinous  into  it  produces  a  tendinous  inscription  in  it. 
A  portion,  however,  of  the  caudo-crural  does  not  lose  itself  in 
the  broad  muscle  just  mentioned,  but  is  continued  on  along  the 
hinder  aspect  of  the  thigh  and  leg  into  the  musculo-tendinous 

^  It  arises  rather  from  the  side  of  the  ends  of  the  hsBmal  processes,  being 
separated  from  the  muscle  of  the  opposite  side  by  the  fat-mass  which  lies  upon 
(beneath)  the  middle  parts  of  the  extremities  of  the  haemal  processes. 

The  intervals  between  the  hcemal  spines  are  occupied  by  short  antero-posterior 

*  interspinous '  muscles,  which  form  part  of  the  ventral  muscle,  and  the  mar^ 
ginal  fibres  of  which  are  continued  into  the  isoMo-caudalis. 
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mass  of  the  sole,  and  so  on  to  the  extremities  of  the  digits.  It 
may  be  called  ' caudo-pedcUis*  and  it  constitutes  a  continuous 
muscle  reaching  from  the  middle  of  the  tail  to  the  ends  of  the 
toes.  Its  fibres  are  partially  interrupted  by  a  tendinous  in- 
scription, and  it  is  joined  beyond  that  point  by  a  portion  of  the 
muscle  arising  from  the  ischium  in  which  there  is  no  tendinous 
inscription.     (Fig.  10.) 

The  third  division — *  caudo-femoralis* — arising  somewhat 
more  laterally  and  deeply  from  the  haemal  arches,  is  inserted  by 
a  strong  tendon  into  the  middle  of  the  under  (plantar)  surface 
of  the  femur. 

This  disposition  of  the  caudal  muscles  corresponds  with  that  in 
the  other  Urodelans*  (Axolotl,  Menobranch  and  Newt)  which  I  have 
examined;  the  only  difference  being,  that  in  these  the  upper  and 
larger — ^the  iliac — ^portion  of  the  ventral  muscle  does  not  afford  so  thick 
a  covering  stratum  to  the  ilium,  and  consequently  that  bone,  occupy- 
ing as  it  does  in  Cryptobranch  the  plane  of  one  of  the  intermuscular 
septa,  approaches  nearer  to  the  surface.  Internally  the  ilium  is,  as 
in  Cryptobranch,  lined  by  a  deep  stratum  of  the  caudal  muscle  which 
is  continued  into  the  abdomen. 

The  TRANSVERSE  INSCRIPTIONS  Or  *  Sclerotomes'  which,  in  these 
animals,  as  in  the  fish,  divide  the  lateral  muscles  into  so  many 
'myotomes,'  serve  the  purpose  of  binding  the  muscles  throughout 
their  whole  length  and  depth  to  the  vertebral  column,  preventing 
their  starting  from  the  column  towards  the  arc  of  the  curve,  or  their 
having  a  tendency  to  do  so,  when  the  tail  is  bent  to  one  side  or  the 
other  under  their  contraction ;  also  by  preventing  the  continuity  of 
the  muscular  fibres,  and  by  diffusing  among  many  the  force  of  the 
pull  consequent  on  the  contraction  of  any  one,  they  add  greatly  to  the 
strength  of  the  whole.  It  is  obvious  that  if  each  muscular  fibre  had 
been  continued  from  end  to  end  of  the  animal,  and,  further,  had  been 
required,  as  must  be  the  case  in  these  animals,  and  in  fishes  especially, 
to  contract  in  its  whole  length  simultaneously  for  the  purpose  of 
effecting  those  energetic  violent  flexures  which  produce  the  dart- 
ings  and  leapings  of  these  animals,  it  would  have  been  liable  to 
rupture  under  its  own  force.  The  interruption  however  of  the  fibre 
by  an  inscription  common  to  it  with  others  diffuses  the  pull  of  the 
several  parts  of  each  fibre  among  many,  and  enables  them  all  better 
to  combine  in  a  simultaneous  effort.  The  arrangement  does  not 
interfere  with  the  nerve-supply  because  each  myotome  receives  its 
own  nerves  from  its  own  division  of  the  spinal  cord  through  its 
vertebral  foramen,  in  addition  to  the  filaments  from  the  lateral 
nerve  which  travels  along  the  lateral  septum  to  the  tail  and  then 

^  It  corresponds  also  generaUy  with  the  account  given  by  Mr  Mivart  of  the 
Menopoma  and  Menobranch,  Proc.  Zool.  Soc.  April  22  and  June  24, 1869. 
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breaks  up  iuto  bmncbes  (p.  47).  When,  however,  as  in  the  case 
of  the  caudo-femoral,  caudo-crural,  <kc.,  a  part  is  segmented  from 
the  rest  for  the  purpose  of  independent  action  requiiiug  indepen- 
dent nerve-supply,  then,  partly  for  the  better  distribution  of  the 
nerves  through  its  substance,  the  inscriptions  disapjiear,  the  con- 
tinuity of  the  muscular  fibres  being  established  through  them  so  as 
to  cause  their  oblitei-ation.  It  is  probable  also,  taking  into  account 
the  peculiar  vibratory  or  successional  manner  of  action  of  the  several 
p  irts  of  a  fibre  by  which  sustained  contraction  is  effected,  that  con- 
tinued action  may  have  relation  to  continuity  of  independent  fibres ; 
whereas  violent  sudden  efforts  are  associated  with  interruption  of 
fibres,  or,  as  in  the  case  of  the  heart,  with  interlacing  and  intercom- 
munication of  fibres,  which  would  have  much  the  same  effect.  Prac- 
tically, at  any  rate,  we  find  where  sustained  action  is  required  the. 
muscular  fibres  are  parallel  and  uninterrupted,  but  where  sudden 
violent  efforts  are  needed  the  fibres  are  interlaced  and  communicating, 
or  are  segmented  by  transverse  tendinous  inscriptions. 

It  is  obvious  that  just  as  the  extension  of  the  muscular  fibres 
through  or  over  the  tendinous  inscriptions  would  cause  fusion  or 
ankylosis  of  the  myotomes,  and  the  occurrence  of  this  partially  and 
in  varied  ways  will  lead  to  varied  dispositions  and  divisions  and 
complications  of  the  muscular  structure:  so  the  extension  of  the 
tendinous  inscriptions  through  or  over  the  myotomes  would  cause 
fusion  or  ankylosis  of  the  sclerotomes;  and  the  ossification  of  the 
thus  extended  sclerotomes  may  lead  to  varied  prolongations  and  com- 
plications of  the  bony  skeleton. 

I  have  mentioned  iucidently  that  the  limb-girdles  and  the  limbs 
are  placed  beneath  the  lateral  septa  in  connection  with  the  ventral 
parts  of  the  lateral  muscles  and  have  little  or  no  relation  to  the 
dorsal  parts,  that  the  same  is  the  case  with  the  ribs,  and  that  the  iljac 
bones  are,  like  the  ribs  (pp.  6  and  10),  the  result  of  ossifications  in  the 
ventral  transverse  intermuscular  septa.  It  does  not  hence  follow  that 
the  iliac  bones  are  precisely  the  serial  homologues  of  the  vertebi-al 
ribs  or  *pleurapophyses.*  An  objection  to  that  view  is  presented  by 
the  fact  that  there  intervenes  in  the  Cryptobranch  and  other  TJrode- 
lans,  between  the  iliac  bones  and  the  vertebral  transverse  processes  on 
either  side,  a  distinct  bone  which  must  correspond  with  a  rib,  and 
which  in  Menobranch  has  the  elongated  characters  of  a  rib.  This, 
together  with  the  ventro-mesial  position  and  relations  of  the  pelvic 
bones  and  their  fi:eedom  from  the  vertebral  column  in  some  animals 
(Whales,  Snakes  and  Lepidosiren),  indicate  a  serial  correspondence 
with  the  skeletal  formations  in  the  sternal  rather  than  with  those' 
in  the  vertebral  (*pleurapophysial')  region  of  the  visceral  wall.  I 
avoid  applying  the  term  'hsemapophysiar  to  the  former  because  I 
think  it  by  no  means  clear  that  the  visceral  cavity  and  its  wall  are  to 
be  regarded  as  identical  with  the  haemal  canal  and  its  wall.  Indeed,  as 
stated  above,  the  lining  of  the  visceral  cavity  {fasda  transverscUis)  in 
the  Ciyptobranch  is  continued  from  the  interior  of  the  pelvis  beneath 
the  hsemal  arches  of  the  tail  where  it  blends  with  the  subhsemal 
septum ;  and  the  position  which  a  backward  or  caudal  prolongation  oiF 
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the  visceral  cavity  would  occupy  appears  to  be  that  occupied  by 
the  ventral  or  subhsemal  fat-mass.  If  this  view  is  correct  the  visceral 
wall  represents  a  stratum  superficial  to  that  of  the  haemal  wall ;  and 
the  haemapophyses,  instead  of  being  in  the  same  plane  and  correspond- 
ing with  the  lower  parts  of  the  visceral  wall,  or,  instead  of  being 
expanded  to  the  level  of  those  parts — ^the  pelvis,  linea  alba,  sternum 
and  sternal  ribs,  shoulder-girdle, and  hyoid  apparatus — are  rudimentary 
or  abortive  in  the  visceral  region.  The  representatives  of  them  are 
to  be  sought  in  the  fibrous  structure  covering  the  aorta  and  its 
branches,  and  lining  the  crura  of  the  diaphragm,  not  in  the  subvis- 
ceral  part  of  the  wall  of  the  viceral  cavity. 


THE  MUSCLES  OF  THE  TRUNK. 

The  muscles  of  the  trunk  may  clearly  be  regarded  as,  in 
part  at  least,  formed  by  an  extension  of  the  caudal  muscles 
forwards.  Like  these  they  are  divided  by  a  'lateral  septum' 
into  a  'dorsal'  and  a  'ventral'  series;  and  the  former  present 
very  little  diflference  from  those  in  the  tail.  The  septum  is 
continued  from  the  extremity  of  the  tail  forwards,  beneath  the 
latissimus  dorsi  and  the  muscles  passing  from  the  dorsum  of  the 
head  and  spine  to  the  scapula  and  over  the  neck,  as  far  as  the 
head.  The  fibrous  sheet  which  forms  it  slants  from  the  ex- 
terior somewhat  upwards  to  the  upper  surface  of  the  ribs  and 
transverse  processes,  so  that  the  dorsal  series  of  muscles  overlaps 
the  ventral  to  a  slight  extent:  and  owing  to  the  greater  ex- 
pansion of  the  inferior  or  ventral  part  of  the  trunk,  in  com- 
parison with  that  of  the  upper  or  dorsal  part,  the  lateral  septum 
is  here  situated  nearer  to  the  dorsal  than  to  the  ventral  edge 
of  the  animal. 

The  TRANSVERSE  SEPTA,  a  serial  continuation  of  those  in  the 
tail,  are  directed  firom  the  median  line  above,  at  first  very  ob- 
liquely outwards  and  backwards  through  the  inner  part  of  the 
dorsal  muscles ;  gradually,  as  they  pass  over  the  ribs  they  be- 
come less  oblique,  describing  a  curve  with  the  convexity  back- 
wards,  and  near  the  lateral  septum  they  are  almost  transverse. 
Beneath  the  lateral  septum  they  are  continued  with  slight  ob- 
liquity backwards,  and  then  again  become  transverse,  thus 
forming  in  the  ventral  region  a  gentle  curve  with  the  con- 
vexity backwards,  like  that  which  is  seen  in  the  dorsal  and  in 
the  ventral  muscle  of  the  tail.     The  direction  therefore  is  not 
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SO  zigzag  as  in  the  fish,  or  quite  so  much  so  as  represented  by 
van  der  Hoeven.  Viewed  from  the  interior  of  the  trunk  they 
are  seen  to  be  directed  from  the  mesial  line,  on  either  side, 
over  the  several  intervertebral  substances,  obliquely  backwards 
and  outwards,  upon  the  bodies  of  the  vertebrae  and  over  the 
ribs,  in  a  direction  corresponding  with  that  of  the  transverse 
septa  on  the  corresponding  part  of  the  exterior.  Indeed  they 
are  a  continuation  of  them  through  the  thickness  of  the  animal. 
They  are  easily  traced  down  to  the  ribs,  and  the  ribs  appear  to 
be  the  result  of  ossification  occurring  in  them,  beneath  the  plane 
of  the  lateral  septum,  that  is,  in  the  ventral  parts  of  them.  Be- 
yond the  extremities  of  the  ribs  the  direction  is  rather  suddenly 
changed,  becoming  more  transverse;  and  towards  the  middle 
line  they  are,  as  on  the  exterior,  quite  transverse.     (Fig.  4.) 

Direction  of  the  Muscular  Fibres. 

In  the  dorsal  series  (above  the  lateral  septum)  the  direc- 
tion of  the  muscular  fibres  is  parallel  with  the  axis  of  the  ani- 
mal. As  in  the  tail,  they  simply  pass  between  the  transverse 
intermuscular  septa  and  between  the  vertebral  processes,  and 
show  no  distinct  indications  of  grouping  into  distinct  bundles  or 
muscles.  They  are  moreover  not  interrupted  by  the  presence 
of  the  limb-girdles.  They  require  therefore  no  special  de- 
scription. 

In  the  VENTRAL  series  (beneath  the  lateral  septum)  however 
the  case  is  different.  The  intermuscular  septa  preserve  their 
serial  order,  that  is,  follow  one  another  in  regular  succession,  as 
in  the  dorsal  series,  and  are  continued  through  the  entire  thick- 
ness of  the  muscular  wall  of  the  abdomen,  and  the  muscular 
fibres  pass  from  septum  to  septum,  being  limited  to  the  inter- 
vals between  the  septa;  but  the  muscular  wall  is  expanded  to 
cover  the  abdominal  cavity  and  accommodate  the  viscera,  and  it 
is  interrupted,  or  partially  interrupted,  by  the  limb-girdles; 
moreover,  the  direction  which  the  muscular  fibres  take  between 
the  septa  varies  in  different  jf^arfe  of  the  abdominal  wall,  and  at 
different  depths  of  the  same  part.  The  difference  in  direction 
at  different  depths  causes  a  more  or  less  distinct  division  into 
planes;  and  the  difference  in  direction  at  different  parts  of  the 
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abdominal  wall  causes  a  more  or  less  distinct  division  into 
sectors. 

Near  the  exterior  the  muscular  fibres  are  directed,  between 
the  transverse  intermuscular  septa,  from  before  backwards,  and 
ventrally  towards  the  linea  alba.  This  disposition  distinguishes 
them  from  those  of  the  subjacent  layer  which  take  a  dififerent 
direction,  and  gives  rise  to  a  stratum  constituting  an  *  ohliquus 
ejptemiLs*  muscle.  The  obliquity  is  most  marked  near  the  lateral 
septum.  At  a  distance  from  that  it  gradually  diminishes,  and 
near  the  mesial  line  the  fibres  acquire  an  antero-posterior  or 
straight  direction,  and  constitute  a  superficial  layer  of  the 
'rectits  abdominis' 

In  the  stratum  next  subjacent  the  fibres  are  directed  from 
before  backwards,  and  dorsally  towards  the  lateral  septum,  and 
thus  is  constituted  an  'ohliquus  intemus!  The  obliquity  is  here 
also  more  marked  near  the  lateral  septum  diminishing  towards 
the  mesial  line;  and  the  fibres  here  acquiring  an  antero-pos- 
terior or  straight  direction  constitute  a  deeper  layer  of  the 
'  rectus* 

The  '  rectus  abdominis'  is  therefore  simply  the  resultant  of 
the  altered  direction  of  the  fibres  of  the  internal  and  external 
oblique,  and  consists  of  two  layers  which  may,  to  some  extent, 
be  separated  from  each  other,  and  which  are  continuous  respec- 
tively with  the  external  and  internal  oblique  muscles\    (Fig.  7.) 

In  the  deepest  stratum  of  all  the  muscular  fibres  with  their 
intermuscular  septa  extend,  under  the  surface  of  the  bodies  of 
the  vertebrae,  as  far  as  the  middle  line.  In  this  situation  they 
are  directed  antero-posteriorly  or  straight,  and  constitute  what 
may  be  designated  a  '  suhvertebral  rectus^.'  More  laterally, 
where  they  lie  beneath  the  ribs  and  are  connected,  by  means 

^  It  would  be  more  strictly  correct  to  say  that  the  obliqui  are  the  resultant 
of  an  altered  direction  of  the  fibres  of  the  rectus^  and  the  two  layers  which  they 
form  are  consequent  on  the  difference  in  the  direction  which  their  fibres  re- 
spectively take  in  their  variation  from  the  antero-posterior  course  of  those  of  the 
rectus. 

This  fusion  of  the  external  and  internal  oblique  muscles  with  the  rectus, 
which  I  have  Indicated  diagrammatioally  in  Fig.  7,  was  pointed  out  by  Mr  Mivart 
in  his  description  of  the  Menopoma,  Proc.  ZooL  Soc^  April  22,  1869,  p.  258,  as 
well  as  in  that  of  the  Iguana,  Froc,  ZooL  Soc,  1867,  p.  770. 

^  This  muscle  is  described  as  rectus  trunci  intemus  by  Schmidt,  Goddard, 
and  van  der  Hoeven ;  but  they  do  not  mention  its  connection  with  the  transvet' 
sfUis.  By  Mivart  it  is  regarded,  in  Menopoma  {Proc.  ZooU  SoCy  April  22, 1862, 
p.  260),  as  part  of  the  retrahens  eostarum. 
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of  the  intermnscular  septa,  with  the  ribs,  they  acquire  a  slant 
from  behind  outwards  as  well  as  forwards,  and  constitute  a  series 
of  ^  depressores  cogtarum,'  More  laterally  still  the  obliquity 
increases  to  an  almost  transrerse  direction.  This  part  of  the 
stratum  is  the  *  transversalis  abdominis^  Towards  the  linea 
alba  it  degenerates  into  a  fascial  layer,  which  is  continued 
above  (on  the  deeper  aspect  of)  the  rectus  abdominis  to  join 
its  fellow  in  the  middle  line. 

The  nerve-trunks  lie  in  the  chief  part  of  their  course  behind 
the  intermuscular  septa,  between  the  internal  and  the  middle 
muscular  planes,  i,e,  between  the  subvertebral  rectus,  the  depres- 
sores  costarum  and  the  transversalis,  on  the  one  side,  and  the 
internal  oblique  on  the  other.     (Fig.  4.) 

It  will  thus  be  perceived  that  the  muscular  fibres  lying 
nearest  to  the  mesial  plane  of  the  animal,  ventral  as  well  as 
dorsal,  are  directed  ant^ro-posteriorly,  corresponding  with  the 
axis  of  the  trunk,  and  constitute  so  many  pairs  of  *  recti'  'supra- 
vertebral,'  '  sub- vertebral,'  and  *  sub-abdominal;'  whereas  the 
fibres  more  laterally  situated  are  oblique,  and  constitute  ohliqui 
and  transversi.  This  accords  with  the  directions  in  which  the 
muscular  forces  are  required  to  operate  in  the  mesial  and  lateral 
planes. 

It  will  be  perceived  further  that  the  several  abdominal  mus- 
cles are  essentially  one,  transversely  segmented,  muscular  mass, 
that  the  stratification  or  segmentation  into  planes  is  simply  the 
result  of  the  variation  in  the  direction  of  the  fibres  at  dififerent 
depths,  and  that  the  recti  difier  firom  the  ohliqui  and  transversi 
only  in  the  circumstance  that  this  variation  in  direction  at  dif- 
ferent depths  has  not  occurred  in  and  near  the  mesial  plane  of 
the  animal  where  they  are  situated.  In  the  Fish  where  the 
variation  in  direction  does  not  commonly  take  place  at  any  part, 
not  being  required  by  the  form  and  movements  of  the  animal, 
the  '  rectus^  character  pervades  the  whole  of  the  ventral  muscular 
system  of  the  trunk,  and  there  are  no  ohliqui  and  transversi. 

Lastly,  the  stratification,  even  in  the  lateral  parts  of  the 
Cryptobranch  and  other  Urodelans  is  incomplete,  intermediate 
between  the  condition  of  the  Fish  and  that  of  the  higher  verte- 
brates, forasmuch  as  it  afiects  only  the  muscular  fibres,  and  does 
not  extend  to  the  intermuscular  septa.    In  Birds  and  Mammals, 
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where  more  independent  action,  not  only  of  the  several  strata, 
but  of  the  several  parts  of  each  stratum,  may  be  presumed  to 
take  place,  the  stratification  is  more  complete,  and  the  septa 
have  in  great  measure  disappeared.  Still  even  in  them  the  sub- 
abdominal  rentus  retains  commonly  more  or  less  of  the  original 
septal  and  unstratified  type.  The  persistence  of  these  characters 
in  it  contrasting  so  markedly  with  the  alterations  which  have 
been  wrought  in  the  more  lateral  muscles,  and  the  consequent 
complete  separation  of  the  one  from  the  other,  mask  the  natural 
relations  of  the  several  abdominal  muscles,  and  make  us  over- 
look the  fact  that  they  are  all  derivatives  from  one  simple 
antero-posteriorly  disposed  muscular  mass. 

Description  of  the  Abdominal  Muscles. 

The  ohliquus  externus  (Figs.  2,  3,  5,  7)  may  be  described 
as  arising  from  the  extremities  and  outer  surfaces  of  the  ribs 
from  the  second  to  that  just  in  front  of  the  pelvis,  inclusive,  by 
digitations,  of  which  the  foremost  are  very  distinct.  Further 
backwards  the  digitations  are  less  distinct,  and  the  muscular 
fibres  arise  partly  from  the  lateral  septum  as  well  as  appa- 
rently, to  some  extent,  from  the  fascial  tissue  covering  the  dorsal 
muscles ;  this  however  is  not  quite  clear.  Joined  by  a  more 
superficial  portion  from  the  ventral  surface  of  the  thorax \  it 
extends  over  the  side  of  the  abdomen  to  the  middle  line  and 
the  edge  of  the  prepubic  shield  and  cornu.  The  fibres,  for  the 
most  part  oblique,  are  near  the  middle  line  antero-posteriorly 
disposed,  blended  with,  or  constituting  the  superficial  layer  of 
the  rectiL8.  The  hinder  part  of  the  muscle,  dorsally,  is  not 
very  defined,  being  partly  attached  to  the  ilium  and  partly 
lost  in  fascial  tissue :  ventrally  it  is  attached  to  the  edge  of 
the  prepubic  shield  and  cornu  superficial  to  the  pyramidor 
lis:  and  it  is  strongly  attached  to  the  spinous  or  marsupial 
tubercle  which  projects  forwards  from  the  hinder  part  of  the 
edge  of  the  prepubic  shield.  It  is  also  continued  into  the 
gracilis,  which  arises  from  the  under  surface  of  the  prepubic 
shield  and  pubes;  and  it  is  attached  to  the  ala  of  the  ilium, 
while  some  of  the  fibres  passing  over  it  are  lost  in  fascial 
tissue ;  and  between  the  ilium  and  the  gracilis  or  pubes  it  is 

^  This  is  the  pectoral  mnsole,  see  p.  82. 
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continued  into  the  fascial  tissue,  which  spreads  over  the  dorsal 
aspect  of  the  thigh,  knee  and  leg.  A  deeper  portion  extends 
from  between  the  anterior  edge  of  the  ilium  and  the  pubic 
spine  as  a  fibrous  process,  which  acquires  close  connection  with 
the  hip-joint.     (Fig.  2.  e,  o'.) 

If  it  is  traced  in  the  opposijbe  direction,  it  may  be  described 
as  radiating  from  the  sides  of  the  prepubic  cartilage  and  the 
pubes,  anteriorly  and  dorsally.  The  fibres  nearest  the  middle 
line  run  forwards  as  rectuSy  having  a  slight  connection  with  the 
sternum,  and  are  continued  beneath,  i.e,  superficial  to  the  coracoid 
of  the  same  side,  forming  the  superficial  thoracic  portion  men- 
tioned above.  Some  of  these  are  lost  upon  the  fascial  tissue  of 
the  coracoid ;  but  the  greater  number  diverge  laterally  and  are 
attached  to  the  humerus,  contributing  largely  to  the  formation 
of  the  pectoralis  major.  The  fibres  of  the  oblique  situated  more 
laterally  than  these  take  a  deeper  course,  above  the  coracoid, 
and  are  attached  to  the  extremities  of  the  ribs  as  far  forward 
as  the  second.  Thus  the  fore  or  under  part  of  the  scapular  arch 
(the  hinder  portion  of  the  coracoid)  projects  back  between  the 
WectO'pectoralis'  and  the  ^ohliquus'  divisions  of  the  oblique 
muscle.  The  fibres  of  the  oblique  arising  still  more  laterally, 
are  directed  with  increasing  obliquity  upwards  to  the  ribs,  the 
lateral  septum,  and  the  dorsal  fascia,  and  backwards  to  the  ala 
of  the  ilium  and  the  fascial  tissue  of  the  thigh. 

It  will  be  understood  that  this,  which  we  call  a  single 
muscle,  is  composed  of  successional  series  of  fibres  or  myotomes 
passing  from  rib  to  rib  and  from  transverse  line  to  transverse 
line,  the  transverse  lines  being  continuous  with  the  ribs. 

Ohliquus  intemus.  (Figs.  2,  4,  5,  7.)  If  the  fibres  of  the 
external  oblique  are  cut  through,  the  subjacent  stratum  of 
fibres  taking  a  diflferent  direction,  viz.  from  behind  forwards 
and  inwards  and  constituting  the  ohliquus  intemus^  is  disclosed 
without  difficulty,  forasmuch  as  the  change  in  direction  takes 
place  abruptly. 

The  internal  oblique  is  more  massive  than  the  external 
oblique,  and  more  obviously  a  continuation  of  the  iliac  part  of 
the  caudal  ventral  muscle.  Indeed  that  muscle,  or  great  part 
of  it,  is  continued  forwards  into  the  internal  oblique,  the  aJa  of 
the  ilium,  which  constitutes  the  notable  line  of  demarcation 
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between  the  two,  not  being  seen  on  the  exterior  or  the  interior, 
and  being,  as  before  said,  apparently  an  ossification  in  the  thick- 
ness of  the  intermuscular  septum. 

The  internal  oblique  may  be  described  therefore  as  arising 
from  the  upper  part  of  the  ala  of  the  ilium,  from  the  iliac  part 
of  the  caudal  ventral  muscle  passing  above  and  beneath  the 
ala  of  the  ilium,  and  from  the  several  ribs,  as  far  forwards 
as  the  fourth,  in  a  deeper  plane  than  the  external  oblique. 
Its  origin  does  not  however  extend  so  fai-  forwards  by  two 
ribs  as  that  of  the  external  oblique.  The  fibres  are,  in  the 
lateral  part  of  the  animal,  directed  obliquely  from  behind  for- 
^ards  and  inwards,  or  mesiaUy  between  the  intermuscular 
septa ;  but  near  the  ventral  mesial  line  they  take  a  more 
antero-posterior  direction,  constituting  the  deep  stratum  of 
the  rectus.  The  hindmost  fibres  in  this  manner  join  or  con- 
tribute to  the  rectus,  in  front  of  the  prepubic  cartilage  and 
comu,  and  are  therefore  not  attached  directly  to  the  pubes. 
Anteriorly  it  is  continued  beneath  the  abdomen  and  thorax 
into  the  neck  passing  above,  that  is  deeper  than,  the  coracoid 
to  the  branchial  cartilages  and  the  hyoid.  Its  mesial  part — 
the  part  forming  the  deeper  stratum  of  the  rectus — ^when 
passing  above  the  coracoid  comes  into  contact  with  and 
is  attached  to  the  deeper  plate  of  the  sternum  ^  the  edge  of 
the  plate  being  received  among  its  fibres;  and  between  this 
point  and  the  hyoid  apparatus,  it  forms  the  sterno-hyoid.  As  it 
travels  forward  in  the  neck  it  is  joined,  near  the  hyoid,  by  a 
narrow  muscle  from  the  anterior  edge  of  the  scapula,  which  is 
the  omo-hyoidu  (Fig.  5,  o.  h)  Or,  the  relations  of  the  omo-hyoid 
to  the  internal  oblique  may  be  more  clearly  expressed  by  stating 
that  as  the  latter  muscle  proceeds  backwards  from  the  hyoid 
a  portion  is  detached  to,  or  acquires  an  attachment  to,  the  fore 
part  of  the  scapula  and  forms  the  omo-hyoid. 

The  hinder  and  inferior  margin  of  the  internal  oblique  pass- 

^  The  stemnm  (Fig.  5)  is  a  very  rudimentary  structure,  consisting  of  a 
broad  heart-shaped  plate  of  cartilage,  with  the  rounded  apex  directed  forwards ; 
and  it  is  deeply  notched  or  cleft  on  either  side  anteriorly  for  the  reception  of 
the  edges  of  the  large  coracoids.  So  deeply  is  it  cleft  that  it  might  be  regarded 
as  consisting  of  two  plates,  a  superficial  and  a  deeper,  blended  in  the  middle 
line  and  behind.  It  is  the  deeper  plate  which  is  involved  at  its  margin  in  the 
internal  oblique.  The  clefts  on  the  two  sides  are  not  quite  in  the  same  plane, 
that  of  the  left  side  extending  a  little  beneath  that  on  the  right  side.  This 
permits  the  edge  of  the  left  coracoid  to  pass  superficially  te  or  beneath  the  right. 
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ing  from  the  ilium  to  form  the  deeper  stratum  of  the  rectus, 
is  tolerably  defined;  and  there  is  an  interval  between  it  and 
the  retiring  angle  of  the  pubes  and  prepubic  shield,  which  is 
occupied  by  the  Pyramidalis.  (Fig.  2.  Py.)  >The  fibres  of  this 
muscle,  arising  from  the  anterior  edge  of  the  pubic  shield  and 
the  tubercle  or  spine*  which  bounds  that  edge  laterally,  pass 
forwards  and  inwards  to  the  edge  of  the  prepubic  cartilage  and 
comu,  and  some  of  them  are  continued  further  forwards,  blend- 
ing with  the  edge  of  the  rectiis.  It  lies  between  the  external 
oblique  and  the  transversalis,  its  outer  margin  being  parallel 
with,  though  at  a  short  distance  from,  the  inner  margin  of  the 
internal  oblique.  Its  fibres  take  the  same  direction  as  those 
of  the  internal  oblique  and  are  in  the  same  plane  with  them 
and  appear  to  belong  to  the  same  series.  In  the  Axolotl  this 
is  proved  to  be  the  case  by  the  continuity  between  the  two, 
that  is,  by  the  absence  of  the  interval  which  separates  them  in 
the  Cryptobranch. 

The  Transversalis  (Fig.  4)  is  connected  with  the  ribs  and 
the  transverse  intermuscular  septa  in  a  still  deeper  plane.  Near 
the  vertebral  column  the  direction  of  its  fibres  is  nearly  antero- 
posterior, and  they  are  with  difiiculty  distinguished  from  those 
of  the  internal  oblique ;  still  the  division  between  the  two  is 
marked  by  the  passage  of  the  nerves.  More  externally  their  slant 
first  resembles  then  exceeds  that  of  the  fibres  of  the  internal 
oblique  (firom  behind  forwards  and  inwards),  and  finally  they 
become  almost  transverse.  At  about  an  inch  and  half  from  the 
mesial  line,  at  a  part  that  is  con-esponding  with  the  formation 
of  the  rectus  in  the  manner  I  have  described,  the  muscular 

^  The  relation  of  the  muscles  shows  this  lateral  prepubic  tubercle  to  be  the 
homologue  of  the  spine  of  the  pubes  in  man,  and  of  the  marsupial  bone  in  mar- 
supials. I  have  dissected  the  muscles  of  this  part  carefully  in  the  Wombat,  Par- 
acyon,  and  Echidna,  and  find  that  the  external  oblique  fibres  forming  the  outer 
ooliunns  of  the  external  ring  are  inserted  into  the  outer  edge  of  the  marsupial 
■bone,  whereas  the  fibres  forming  the  internal  column  pass  across  to  the  base  of 
the  marsupial  bone  of  the  opposite  side  and  interlace  with  the  corresponding 
fibres  of  the  opposite  side.  The  pyramidalis  muscle,  which  is  large  in  most  of 
these  animals,  arises  from  the  inner  edge  of  the  marsupial  bone,  and  extends 
forwards  and  inwards  in  front  of  the  rectus  and  behind  the  external  oblique  to 
the  middle  line,  becoming  blended  with  the  rectus  posteriorly  so  as  not  to  be 
easily  distinguished  from  it.  In  these  animals,  with  the  exception  of  the  Wom- 
bat, the  internal  oblique  has  no  connection  with  the  marsupial  bone  and  the 
pyramidalis,  but  passes  deeper  than  they,  and  deeper  than  the  rectus.  In  the 
Wombat  a  few  of  the  hindmost  fibres  of  tiie  internal  oblique  are  connected  with 
the  marsupial  bone. 
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fibres  of  the  transversalis  end  in  a  tendinous  sheet  which  is  con- 
tinued above  (deeper  than)  the  rectus,  to  join  its  fellow  in  the 
middle  line.  Anteriorly  the  transversalis  takes  origin  from  the 
ribs  as  far  forwards  as  the  internal  oblique ;  and  it  forms  a  thin 
sheet  passing  above  the  coracoids  and  the  sternum.  It  is  sepa- 
rated from  the  coracoids  by  the  internal  oblique  ;  but  it  comes 
into  contact  with  the  deeper  surface  of  the  sternum  near  the 
mesial  line.  A  space  is  here  left  uncovered  in  consequence  of 
the  fibres  of  the  internal  oblique  being  limited  to  the  margin  of 
the  deeper  plate  of  the  sternum,  and  the  transversalis  accord- 
ingly is  attached  here.  In  front  of  this  it  blends  with  the 
internal  oblique  or  is  lost  in  areolar  tissue.  Towards  the 
hinder  part  of  the  abdomen  it  is  inserted  into  the  upper  surface 
of  the  prepubic  cartilage  and  comu  in  a  manner  corresponding 
with  its  attachment  to  the  upper  surface  of  the  sternum ;  and 
i  t  is  traceable  within  the  pelvis  in  company  with  the  deepest 
stratum  of  the  internal  oblique  into  connection  with  the  caudal 
muscle. 

Where  the  fibres  of  this  deepest  or  transversalis  stratum  of 
the  abdominal  muscles  lie  beneath  the  ribs  passing  from  rib 
to  rib,  directly  or  through  the  medium  of  the  intermuscular 
septa  in  which  the  ribs  lie,  and  passing  from  the  sides  of  the 
vertebral  bodies  to  the  ribs,  they  constitute  a  series  of  depres- 
sores  costarum  (Fig.  4,  i>,  (7) ;  and  where  they  lie  beneath  the 
bodies  of  the  vertebrae  they  constitute  what  I  have  called  a 
subvertebral  rectus.  In  the  former  situation  (where  they  form 
the  depressores  costarum)  they  slant  from  behind  forwards  and 
outwards  like  the  fibres  of  the  internal  oblique;  but  in  the 
latter  situation  (where  they  form  the  subvertebral  rectus)  they 
take  a  more  antero-posterior  direction.  The  subvertebral  rectus 
is  continued  forwards  beneath  the  bodies  of  the  cervical  ver- 
tebrae and  is  attached  to  the  skull,  so  constituting  a  Umgus  coUi 
and  rectus  capitis.  It  will  be  understood  that  there  is  no  line 
of  demarcation  between  these  several  muscles,  the  whole — 
tra/nsversaliSf  depressores  costarum,  subvertebral  rectus,  longus 
colli,  rectus  capitis — ^being  one  continuous  sheet  of  muscular 
fibres,  with  transverse  septa  or  inscriptions,  extending  beneath 
the  vertebral  column,  forwards,  as  far  as  the  head,  backwards, 
into  the  caudal  muscles,  and  continued  laterally  beneath  the 

VOL.  Yl.  2 
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internal  oblique  to  the  ribs,  the  ventral  mesial  line,  the  pre- 
pubic  cartilage,  and  the  sternum. 

Mesially,  beneath  the  vertebral  bodies,  the  muscle  is  sepa- 
rated from  that  of  the  opposite  side  by  an  interval  in  which 
lie  longitudinal  subvertebral  vessels.  Branches  from  these  ves- 
sels pass  transversely  between  the  several  vertebral  bodies  and 
the  subvertebral  rectus  supplying  both,  and  are  continued  as 
*  intercostal'  and  *  lumbar'  vessels  in  company  with  the  nerves, 
behind  the  intermuscular  septa,  between  the  transversalis  and 
internal  oblique. 

There  can,  I  think,  be  little  doubt  that  the  cfrwra  of  the  diaphragm 
in  Mammals  are  formed  by  tbe  lumbar  parts  of  the  svhvertehral 
rectus  bending  downwards  on  the  sides  of  the  aorta  and  encircling 
it,  and  that  the  lateral  parts  of  the  diaphragm  are  in  like  manner 
formed  by  the  inflection  of  the  lateral  parts — the  depressores  eostarum 
and  transversalia  parts — of  the  same  sheet. 

A  series  of  muscular  fibres  extending  forwards  to  the  head 
in  the  plane  of,  and  taking  the  same  antero-posterior  direction 
as,  those  of  the  external  and  internal  oblique  near  the  vertebral 
column  and  forming  a  continuation  of  them,  constitute  the 
sccdeni  and  the  recti  laterales.  They  pass  between  the  trans- 
verse processes,  between  the  ribs  and  between  the  intermuscular 
septa,  and  are  separated  from  the  rectus  capitis  (the  anterior 
part  of  the  subvei-tebral  rectus)  by  the  emerging  nerves. 


MUSCLES  OF  THE  HIND  LIMB. 

The  muscles  of  the  hind  limb  are,  in  accordance  with  the 
chief  movements  of  the  several  parts  of  the  limb,  arranged  in 
two  series,  one  upon  the  plantar  and  the  other  upon  the  dorsal 
aspect  of  the  limb;  and  in  the  furrows  between  the  two,  along 
the  anterior  or  tibial  and  the  posterior  or  fibular  edges,  are 
contained  the  chief  blood-vessels  and  nerves  of  the  limb.  Thia 
at  least  is  the  case  in  the  thigh;  in  the  leg  and  foot  they  lie 
more  near  the  middle  of  the  dorsal  and  plantar  aspects  of  the 
limb  between  the  superficial  and  the  deep  strata  of  the 
muscles. 
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Plantar  Muscles  of  Thigh. 

In  the  thigh  the  plantar  mass  arises  from  both  surfaces— 
the  upper  or  abdominal  and  the  inferior  surfaces — of  the  under 
or  sub-costal  parts  of  the  broad  pelvic  shield,  that  is,  from  the 
region  of  the  pelvis  situated  on  the  ventral  or  plantar  side  of 
the  hip-joint,  and  consisting  of  the  ischium  and  the  pubes.  The 
ma»  is  continued  anteriorly  into  the  ohliquo-rectus  muscle  of 
the  abdomen,  and  posteriorly  is  eonnected  with  the  caudo- 
erurat  muscle.  It  thus  intervenes  between  and  connects  (or 
may  be  regarded  as  an  extension  of)  the  mesial  portions  of  the 
ventral  muscles  of  the  abdomen  and  the  tail 

It  is  divided  into  two  STRATA.  Of  these  the  superficial 
is  a  large,  broad,  unsegmented,  and  thick  mass.  It  arises  from 
near  the  mesial  line  of  the  large  pelvic  shield  in  nearly  its 
whole  length,  from  the  insertion  of  the  iachiO'Caudal,  behind,  to 
the  external  6bliqv£,  with  which  it  is  blended,  in  front.  The 
greater  part  of  it  (all  of  it  except  the  fibres  presently  to  be 
mentioned  as  joining  the  caudo-pedal)  is  inserted  into  the 
upper  two-thirds  of  the  anterior  (tibial)  edge  of  the  tibia  in- 
clining to  the  plantar  aspect  It  is  the  great  flexor  and  ad- 
ductor muscle  of  the  leg,  and  corresponds  with  the  gracilis^ 
semitendinosus  and  semimembranosus.  About  one-third  from 
its  origin  it  is  joined  nearly  at  right  angles  by  the  fibres  of  the 
caudfH^rurdl  (p.  6,  Fig.  8),  which,  or  the  greater  number  of 
them,  terminate,  tendinous,  in  its  hinder  and  superficial  part, 
causing  a  tendinous  inscription  in  it. 

The  hinder  part  in  which  the  caudo-cniral  thus  terminates 
appears  to  correspond  with  the  semttendinosus,  the  anterior  superfi- 
ci&L  part  being  referable  to  the  gracilis  and  the  deeper  part  to  the 
sendrnembra/nosus ;  and  I  cannot  but  suspect  that  the  inscription  thus 
formed  may  afford  a  more  probable  explanation  thjein  has  yet  been 
given  of  the  remarkable  inscription  in  the  semitendinosus  of  man.  If 
it  be  so  it  is  a  curious  illustration  of  how  far  back  in  the  animal 
series  we  may  search  for  the  explanation  of  peculiarities  in  the  human 
frame,  and,  farther,  of  the  fact  that  minor  features  may  appear  or 
reappear  and  be  the  only  trace  of  those  conditions  in  the  general  plan 
of  development  which  seem  to  have  been  their  cause;  for  I  need 
scarcely  say  that  of  the  ccmdiy-crural  muscle  itself  there  is  no  trace  in 

A  bundle  of  the  fibres  of  the  hinder  part  of  the  muscular 
mass  we  are  considering,  unmarked  by  an  inscription,  joins  a 
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similar  bundle  .from  the  caudo-crural,  ivliich  is  to  some  extent 
marked  by  an  inscription,  and  they  together  form  the  caudo- 
pedal  (Figs.  3  and  10).  This  runs  down  the  back  of  the  leg 
and  expands  into  the  fascia  of  the  leg  and  sole,  reaching  to  the 
extremity  of  the  digits.  There  is  thus  one  continuous  muscle 
extending  from  the  middle  of  the  tail  to  the  ends  of  the  digits, 
deriving  occasional  fibres  in  its  course  from  the  pelvis,  and,  as 
we  shall  find,  from  the  femur,  the  leg-bones,  and  the  tarsus. 

The  DEEPER  STRATUM  of  the  plantar  mass  is  in  three  parts. 
A  middle  part  arises  beneath  (deeper  than)  the  preceding  from 
the  under  surface  of  the  pelvic  shield.  It  is  large,  covers  the 
obturator  hole,  and  receives  the  nerve  emerging  from  that 
hole.  It  is  inserted  into  the  tibial  side  and  middle  line  (Unea 
aspera)  of  the  plantar  surface  of  the  femur  and  into  a  line 
passing  from  the  Unea  aspera  to  the  tibial  condyle.  It  repre- 
sents the  adductors  and  the  external  obturator,  A  hinder — 
ischio-femoral — ^part  arising  from  the  hinder  edge  of  the  ischium 
is  inserted  rather  above  and  behind  the  preceding  into  the  pro- 
jection on  the  fibular  side  of  the  upper  end  of  the  femur.  It 
represents  the  quadratus  femoris,  the  gemeUi,  and  the  internal 
obturator.  It  is  separated  from  the  contiguous  edge  of  the 
dorsal  muscular  mass,  or  the  ilio-femoral  portion  of  it,  by  the 
sciatic  nerve,  which  lies  between  them,  as  it  passes  from  the  in- 
terior of  the  pelvis.  An  anterior — supra-pubic — ^portion  repre- 
senting the  pectinetis  (Fig.  2,  Pect)  arises  from  the  whole  of  the 
upper  or  abdominal  surfax^e  of  the  pubes,  behind  the  pubic 
spine  and  the  pyramidalis,  not  therefore  from  the  prepubic  car- 
tilage. It  here  extends  as  far  as  the  middle  line,  meeting  its 
fellow  of  the  opposite  side.  It  is  a  large  muscle,  passes  over 
the  anterior  edge  of  the  pubes  and  the  inner  part  of  the  hip- 
joint,  and  is  inserted  into  the  Imea  aspera  and  tibial  side  of 
the  plantar  surface  of  the  femur  in  conjunction  with  the  mid- 
dle portion.  Moreover,  it  expands  over  the  dorsal  surface  of 
the  lower  third  of  the  femur,  immediately  above  the  knee-joint. 
It  here  extends  round  the  fibular  side  of  the  femur,  as.  far  as 
the  plantar  or  popliteal  surface,  and  therefore  nearly  embraces 
the  lower  part  of  the  shaft  of  the  femur.  Where  it  passes  over 
the  fore  part  of  the  pubes  it  is  separated  from  the  middle,  or 
adductor,  portion  of  its  stratum  by  p»  prolongatioii  of  the  tendon 


THE  CRYPTOBRANCHUS  JAPONICUa  21 

of  the  external  oblique  which  extends  from  the  spine  of  the 
pubes,  iJong  the  anterior  margin  of  the  pubes,  to  the  hip-joint  \ 

DoBSAL  Muscles  of  Thigh. 

The  dorsal  muscular  mass  is,  above,  connected  with  the 
supra-coxal  part  of  the  pelvis,  i,  e.  with  the  ilium.  Below,  it  is 
partly  connected  with  the  femur  and  partly  extends  upon  the 
leg.    This  causes  a  division,  as  in  the  plantar  mass,  into  a 

SUPERFICIAL    or    ILIO-CBURAL     and    a    DEEP    or    ILIO-FEMORAL 
STRATUM. 

The  SUPERFICIAL  STRATUM  is  divided  into  three  long  bands 
or  sectors.  The  inner  (Fig.  2,  iZ,  i),  arising  by  a  flat  tendon 
from  the  pelvis  over  the  hip-joint,  external  to  the  pectineus^ 
descends  over  the  anterior  or  tibial  part  of  the  knee  close  to 
the  joint,  and  passing  beneath  the  origin  of  the  tibialis  anticus 
from  the  femur  is  inserted  into  the  dorsal  surface  of  the  head  of 
the  tibia,  close  to  the  knee,  I  name  this  rectus  femoris  inter- 
nuSy  and  judge  that  it  corresponds  with  the  so-named  muscle  in 
Birds.  It  has  no  distinct  representative  in  mammals,  though 
its  insertion  nearly  resembles  that  of  the  sartorius.  It  acts  as 
an  extensor  of  the  leg, 

^  This  is  not  the  ligamentum  teres.  Indeed,  I  do  not  find  so  distinct  a  to- 
presentative  of  that  ligament  either  in  the  hip  or  the  shoulder  as  figured  and 
described  by  Hyrtl  (Tab.  v.  fig.  3,  and  Tab.  vi.  fig.  1).  In  the  femur  and  the 
humerus  the  cartilage  forms  a  broad  horse-shoe  belt  over  the  somewhat  flattened 
upper  end  of  each ;  and  into  the  concavity  of  the  crescent  on  either  side,  which 
is  thus  left  uncovered  by  cartilage,  the  capsule  of  the  joint  ascends  higher  than 
at  other  parts  of  the  circumference  of  the  bone.  The  fibrous  tissue  of  the  cap- 
sule is  also  rather  thick  at  these  parts  and  so  forms  ridges,  as  it  were,  projecting 
into  the  joint,  and  passing  from  the  head  of  the  bone  upwards  and  downwards, 
to  the  ilium  and  to  the  ischium  in  the  case  of  the  hip,  and  to  the  scapula  and  to 
the  ooracoid  in  the  case  of  the  should^^  Suppose  the  ends  of  the  cartilage 
horse-shoe  to  be  prolonged  in  either  instance  and  to  meet  forming  a  circle, 
enclosing  a  central  dimple,  and  cutting  off  from  the  rest  of  the  capsule  the  pro- 
jecting portion  of  it  inserted  into  that  dimple,  a  veritable  ligamentum  teres 
would  be  formed.  This  might  take  place  either  above  or  below.  It  does  so 
below,  towards  the  ischium,  commonly  in  the  hip ;  and  in  the  shoulder,  a  pro- 
jection of  the  capsule  forming  the  gleno-humeral  ligament  towards  the  upper  or 
scapular  side  presents  an  approach  to  the  same  thmg,  and  is  a  reminder  of  the 
parts  in  the  Gryptobranch.  In  the  /ourn,  of  Anat,  iv.  23, 1  have  called  atten- 
tion to  a  recess  and  dimple  in  the  astragalus  of  Unau  and  of  Ai.  They  are 
similar  to  these  in  the  humerus  and  femur  of  Gryptobranch ;  and  with  these  are 
associated  in  each  animal  a  similar  approach  to  the  formation  of  a  ligamentum 
teres  from  a  part  of  the  posterior  peroneo-tarsal  ligament  which  ascends  into  the 
recess  and  dunple. 

If  this  is,  as  I  believe,  the  true  explanation  of  the  ligamentum  teres,  we  must 
regard  that  ligament  as  merely  a  detached  portion  of  the  capsule  of  the  joint, 
jmd  not,  as  has  been  suggested,  the  representative  of  a  tendon  or  other  structure.. 
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The  middle  sector  (Fig.  2,  01.  2)  arises  from  the  outer  sur- 
fjEU^  of  the  ilium,  half  an  inch  from  the  hip-joint,  and  descends 
as  a  broad  strap-like  muscle  over  the  thigh  and  over  the  middle 
of  the  knee,  superficial  to  the  inner  sector  and  the  origin  of 
the  dorsal  leg-muscles  from  the  femur.      It  does  not  acquire 
any  attachment  to  the  upper  end  of  the  tibia,  being  separated 
from  it  and  from  the  knee  by  the  dorsal  muscles  of  the  leg, 
extending  up  to  the  femur ;  but  it  expands  over  those  muscles 
and  sends  a  process  deeper,  between  the  tibialis  anticus  and 
the  extensor  digitarum,  which  is  attached  to  the  lower  end  of 
the  tibia  and  expands  upon  the  ankle.     I  name  this  part  of 
the  ilio-crural  stratum,  *gluteo  rectus*  believing  it  to  represent 
the  gluteus  maximums  (if  there  is  any  representative  of  that 
muscle  in  XJrodelans)  and  the  rectus  femoris  of  mammals. 

The  outer  sector  (Fig.  2,  B)  arises  from  the  ilium  just 
beneath  the  preceding,  and  so  close  to  it  that  it  may  almost  be 
said  to  arise  by  a  common  tendon  with  it ;  it  descends  along 
the  fibular  side  of  the  thigh  and  terminates  in  a  broad  tendon 
which,  insinuating  itself  between  the  peroneus  muscle  and  the 
fibula,  is  inserted  into  the  upper  third  of  the  shaft  of  that 
bone.  The  peroneal  nerve  (Fig.  10,  P)  crossing  beneath  it,  runs 
along  its  upper  edge  to  the  dorsum  of  the  leg.  The  relation  of 
the  nerve,  as  well  as  the  insertion  of  the  muscle,  indicate  this 
outer  or  ilio-fibular  sector  to  be  the  biceps  flexor  cruris;  and  it 
affords  an  example,  not  uncommon,  of  a  muscle  which  belongs  to 
the  dorsal  or  extensor  series  becoming,  by  virtue  of  its  position 
upon  the  side  of  a  joint,  an  adjunct  in  its  action  to  the  plantar 
or  flexor  group.  It  is  accompanied,  in  the  distal  part  of  its 
course,  by  a  distinct  spindle-shaped  muscle  (Fig.  10,  F,f),  which 
arises,  by  a  tendon,  from  the  plantar  aspect  of  the  femur,  just 
beneath  the  insertion  of  the  tendon  of  the  caudo-femoral,  and 
is  inserted  tendinous  into  the  middle  third  of  the  shaft  of  the 
fibula  beneath  the  tendon  of  the  biceps.  This  femoro-fibular 
muscle  appears  to  represent  the  short  or  femoral  origin  of  the 
biceps. 

The  DEEPER  or  ilio-femoral  stratum  of  the  DORSAL  mass 
covers  the  iliac  part  of  the  hip-joint.  It  arises  from  the  outer  and 
anterior  surface  of  the  ilium  near  the  joint,  between  the  pectineus 
anteriorly  and  internally  and  the  ischio-femoral  posteriorly  and 
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externally,  being  separated  from  the  former  by  the  origin  of 
the  intemcU  rectus  and  from  the  ischio-femoral  by  the  sciatic 
nerve.  It  moreover  extends  a  little  upon  the  internal  surface 
of  the  ilium,  and  still  further  upon  the  adjacent  internal  surface 
of  the  ischium,  where  it  reaches  behind  the  pectineus  as  far  as 
the  middle  line.  It  is  inserted  into  the  fibular  side  of  the  middle 
of  the  Ufiea  cupera,  close  to  the  caudo-femoral  and  the  femoro' 
fih\jia/r  and  close  to  the  adductors,  which  are  inserted  into  the 
tibial  side  of  that  line.  Its  attachment  extends  also  from  the 
linea  aspera  upon  the  fibular  side  of  the  plantar  surface  of  the 
femur.  Its  origin  from  the  ilium  extends  on  either  side  of,  or 
rather,  in  front  and  behind  the  origin  of  the  gluteo-rectus  and 
hiicep%:  and  the  part  in  front  of  those  muscles,  lying  upon  the 
front  of  the  hip  and  the  ilium,  appears  to  correspond  with  the 
Uiacus  intemvSy  while  the  part  lying  behind  those  muscles  and 
lying  upon  the  back  of  the  hip  and  the  ilium  appears  to  corre- 
spond with  the  lesser  glutei  and  the  pyriformis. 

It  must  be  remarked  that  the  ilium  is  chiefly  occupied  by  the 
attachments  of  the  caudal  and  abdominal  muscles — the  internal 
oblique  more  particularly — and  little  space  is  left  for  the  glutei. 
They  are  accordingly  almost  abortive.  The  gluteus  maadm/us  is 
absent,  tmless  it  is,  as  I  have  supposed  probable,  blended  in  the  part 
of  the  ilio-crural  section  which  I  call  gluteo-rectua ;  and  the  other 
ghUei  are  very  small ;  and  in  order  to  gain  sufficient  space  for  attach- 
ment they  extend  upon  the  inner  surface  of  the  ilium,  and  still 
more  upon  that  of  the  ischium,  thus  spi-eading  beyond  their  proper 
area  and  encroaching  upon  the  territory  appertaining  to  the  plantar 
mupcles,  more  particularly  occupying  the  ground  from  which  the 
internal  obturator  usually  arises.  This,  at  least,  I  suppose  to  be  the. 
case.  It  must  however  be  stated  that  the  muscles  immediately 
surrounding  a  ball-and-socket  joint  in  such  an  animal  as  the  Crypto- 
branch  somewhat  resemble  the  capsule  of  the  joint  itself  in  the 
mode  in  which  they  invest  it,  and  in  the  imperfection  of  their  seg* 
mentation ;  so  that  the  division  into  separate  muscles  is  rather  ar- 
bitrary, and  the  nomenclature  proportionately  uncertain. 

It  will  have  been  remarked  that  the  deeper  parts  of  the 
extensor  cruris,  viz.  the  vasti  and  crureus,  which  are  such  con- 
stant elements  in  higher  animals,  do  not  exist  in  the  Crypto- 
branch,  and  the  lower  space  of  the  femur  usually  devoted  to 
their  origin  is  occupied  by  the  insertion  of  the  pectineus,  while 
the  upper  part  does  not  give  attachment  to  any  muscle. 

The  dorsal  aspect  of  the  thigh  is  covered  by  areolar  o? 
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fascial  tissue  in  addition  to  the  muscles  above  enumerated; 
and  this  is  an  extension  of  or  is  continuous  with  the  hinder 
portion  of  the  external  oblique  between  the  ala  of  the  ilium 
and  the  spine  of  the  pubes. 

Plantar  Muscles  of  Leg  and  Foot. 

Below  the  knee  the  plantar  aspect  of  the  limb  is  occupied  by 
a  broad  thick  pronato-flexor  mass,  extending  from  the  femur 
to  the  ends  of  the  toes,  and  with  some  difficulty  distinguishable 
into  parts — strata  and  sectors.  It  arises  from  the  plantar  sur- 
face of  the  fibular  side  of  the  limb,  namely,  from  the  fibular 
condyle  of  the  femur,  from  the  fibula  in  its  whole  length  and 
the  fibular  side  of  the  tarsus,  being  continuous  with  the  abduc- 
tor minini  digiti.  Superficially,  it  is  blended  with  the  caudo- 
pedal,  extends  over  the  sole  and  divides  into  five  tendons, 
which  pass  to  the  terminal  phalanges  of  the  five  digits.  De- 
tachments from  the  deeper  surfaces  of  these  tendons  pass  to 
the  first  and  second  phalanges;  and  still  deeper  parts  of  the 
muscle  are  inserted  into,  as  well  as  arise  from,  the  proximal 
and  distal  row  of  tarsal  bones  and  the  metatarsals.  The  chief 
direction  of  the  fibres  is  from  the  fibular  towards  the  tibial 
side  of  the  limb  as  well  as  downwards.  Near  the  surface  the 
fibres  are  nearly  vertical  and  have,  in  the  main,  a  flexor  action. 
Traced  more  deeply  they  are,  for  the  most  part,  more  oblique ; 
and  the  deepest  of  all  are  transverse  and  act  simply  as  pronators. 

The  mass  is  partially  divided  into  a  superficial  and  a 
DEEP  STRATUM,  with  the  chief  nerves  of  the  back  of  the  leg 
and  sole  running  between  them.  The  two  strata  are  however 
blended  together  above  and  still  more  below. 

The  SUPERFICIAL  STRATUM  (Figs.  10  and  11),  which  is  the 
part  blended  with  the  caudo-pedal,  extends  from  the  fibular 
condyle  and  the  fibula  to  the  ends  of  the  digits.  Its  fibres 
have  in  the  main  a  vertical  direction,  and  exercise  in  the  main 
a  flexor  function.  It  corresponds  apparently  with  the  gastro- 
cnemius, soleus  and  plantar  fascia,  and  with  the  plantaris  and 
flexor  brevis  digitorum  (the  last  two  should  be  regarded  as  one, 
forming  a  flexor  sublimis  digitorum^).     I  will  recur  to  the  dis- 

^  The  terms   *  sublimis*  and  'profundus*  are   greatly  to  be  preferred  to 
*  brevis*  and  *  U>ngu8*ixi  designating  these  flexor  muscles  of  the  digits ;  because, 
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position  of  its  divisions  in  the  digits  after  describing  the  flexor 
profundus. 

The  DEEP  STRATUM  is  disposed  in  an  interesting  manner.  Its 
fibres  are  more  oblique  and  have  more  of  a  pronator  function 
than  those  of  the  superficial  stratum.  It  is  composed,  first  and 
chiefly,  of  a  mass  of  fibres  (Fig.  11,  Pr,  p)  derived,  slightly,  from 
the  fibular  condyle  of  the  femur  in  conjunction  with  those  of 
the  superficial  stratum,  but,  chiefly,  from  the  fibula  and  the 
fibular  part  of  the  tarsus — the  two  fibular  tarsal  bones — and 
slightly  from  the  adjacent  tarsal  bones.  They  are  directed 
downwards  and  inwards  to  the  distal  row  of  tarsal  bones,  to  the 
metatarsal  of  digit  I.  and  slightly  to  the  metatarsals  of  il.  and 
III.,  and  also  join  the  deeper  surface  of  those  divisions  of  the 
superficial  stratum  which  pass  to  the  flexor  tendons  of  digits 
I.  II,  and  III.  This  mass  may  be  called  'pronator  pedis' ^ :  it 
appears  to  combine  the  representatives  of  the  tibialis  posticus 
and  those  portions  of  the  flexor  digitorum  profundus  which  we 
call  the  flexor  hngus  poUicis  and  the  accessorivs. 

A  second  part  of  the  deep  stratum  (Fig.  11,  Fl,  pr.)  still 
lying  beneath  the  nerves  is  a  long,  thin  muscle,  quite  separate 
in  its  upper  part,  which  arises  from  the  upper  end  of  the  fibula, 
descends  upon  the  main  mass  of  the  deep  stratum  (the  pro- 
nator pedis),  the  fibres  of  which  cross  obliquely  from  the  fibula 
beneath  it.  Having  reached  the  tarsus  it  expands,  trumpet- 
like, beneath  it  and  divides  into  five  muscular  bundles  to  the 
five  digits.  I  have  said  that  it  lies,  in  the  leg  and  in  the 
proximal  part  of  the  tarsus,  superficial  to  the  pronator  pedis; 
but  its  insertion  into  the  digits  is  deeper ;  and  in  order  to  reach 
this  deeper  plane  it,  or  rather  the  part  of  it  destined  to  digits 
I.  II.  and  III.,  curls  round  the  fibular  edge  of  the  part  of  the 
pronator  pedis  passing  to  the  flexor  sublimis,  so  as  to  come  into 

in  conjimction  with  the  plantaris,  whieh  is  reaUy  the  upper  or  cmral  part  of  it, 
the  fleacar  siiblimis  (brevU  usuaUy  termed  in  man)  is  quite  as  long  or  longer 
than  ihe  flexor  prof undtLS ;  and  the  relation  of  the  flexor  sublimis  to  the  plantaria 
— a  cardinal  point  in  the  anatomy  of  the  muscles  of  the  leg  illustrated  in  most 
mammals — is  ignored  or  rather  concealed  by  the  term  *brevis*  of  human 
anatomists. 

^  I  call  the  muscle  *  pronator  pedis*  to  facilitate  subsequent  descriptions,  and 
because  the  name  indicates  an  important  part  of  its  function ;  but  even  in  this 
animal  it  has  a  flexor  action,  especially  the  fibres  of  it  joining  the  flexor  sub- 
limiSf  and  its  representatiyes  in  the  higher  animals,  in  which  pronation  and 
supination  of  the  foot  do  not  take  place,  have  a  flexor  action  only. 


26  PROFESSOR  HUMPHRY. 

close  proximity  with  the  tarsus.  As  it  expands  beneath  the 
distal  row  of  tarsal  cartilages  to  reach  the  digits  on  the  tibial 
side,  it  crosses  the  insertion  of  the  pronator  pedis  into  those 
cartilages,  and  itself  acquires  a  connection  with  the  cartilages, 
sending  some  fibres  to  them  and  deriving  some  fibres  from 
them,  and  some  of  its  fibres  are  here  blended  with  those  of  the 
pronator  pedis. 

In  Menopoma  (Fig.  13)  the  interruption  by  the  projecting  tarsal 
cartilage  is  more  complete  than  in  Cryptobranch ;  so  that  the  long 
band  descending  the  leg  is  inserted  there,  or  nearly  so,  and  short 
muscles  to  the  digits  take  their  origin  there.  It  seems  not  impro- 
bable that  the  flexor  profundus  is  compounded  of  detachments  from 
short  flexor  muscles  arising  from  the  tarsus  with  a  detachment 
from  the  pronator  pedis  inserted  into  the  tarsus ;  and  may  it  not 
be  that  the  fibrous  mass,  or  sesamoid  ossicle  so  commonly  found  in 
the  tendon  of  this  flexor  and  in  its  homologue  of  the  fore  limb,  is  a 
representative  of  the  skeletal  structure  which  in  these  animals  in- 
tervenes between  the  upper  and  the  lower  parts  of  the  muscle,  and 
which  becomes  detached  with  the  muscular  fibres  when  the  continuity 
of  the  two  parts  of  the  muscle  is  established  ) 

Fui*ther,  are  not  sesamoid  ossicles  in  other  parts  similar  detach- 
ments from  the  bones  near  which  they  lie  1 

Each  of  its  five  digital  bundles  subdivides  into  three,  a 
middle  and  somewhat  superficial  part  which  is  inserted  into 
the  base  of  the  proximal  phalanx,  and  two  lateral  parts  which 
are  attached  to  the  sides  of  the  metacarpal.  The  subdivision, 
which  passes  to  the  fibular  side  of  met!  V.  is  thin;  and  the 
division  which  passes  to  the  poUex  subdivides  only  into  two, 
one  to  the  middle  and  the  other  to  the  fibular  side  of  the  proxi- 
mal phalanx.  This  muscle  represents  in  the  main  that  portion 
of  the  flexor  digitorum  which  we  usually  call  the  flexor  longus 
digitorwm.  I  say  in  the  main,  because  the  representatives  of 
the  two  parts  of  this  stratum,  which  I  have  designated  pronator 
pedis  and  flexor  profimdits  digitonmi,  are,  in  other  animals, 
variously  blended  to  make  up  the  flexor  haUuciSt  flexor  longus 
digitorum,  and  the  accessorius. 

The  arrangement  of  each  of  the  divisions  of  the  flsxor  svbh 
digitorwm  resembles  generally  that  of  the  divisions  of  ihQ  flexor 
profwndus  digitorum  just  described.  Each  (Fig.  11,  a)  sub- 
divides into  three,  of  which  the  two  lateral  pass  to  the  sides  of 
the  approximated  ends  of  the  metacarpal  bone  and  the  proxi^ 
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mal  phalanx,  while  the  middle  portion  passes  on  to  the  second 
or  terminal  phalanx.  That  at  least  is  the  case  in  digits  I.  II. 
and  v.,  which  have  only  two  phalanges.  In  digits  III.  and  IV., 
which  have  three  phalanges,  the  middle  portion  again  sub- 
divides into  three,  of  which  the  lateral  parts  are  attached  to 
the  sides  of  the  penultimate  phalanges,  while  the  middle  parts 
go  onwards  to  be  inserted  into  the  terminal  phalanges.  So 
that  digits  I.  II.  and  V.  have  the  same  complement  of  muscles 
as  III.  and  IV.,  but  the  second  tripartite  division  does  not  take 
place  in  them. 

There  are  in  the  individual  digits  some  exceptions  to  this 
arrangement  which  should  be  mentioned.  Thus,  in  digit  I.  the 
tendon  sends  only  one  offset  to  the  middle  of  the  proximal 
phalanx,  and  then  passes  on  to  the  terminal  phalanx.  In  in. 
the  penultimate  phalanx  is  treated  like  the  proximal  in  i.  re- 
ceiving only  one  offset  to  its  middle  from  the  tendon  on  its 
way  to  the  terminal  phalanx.  In  V.  the  tendon  detaches  the 
usual  lateral  offsets  to  the  approximated  ends  of  the  metacarpal 
and  the  proximal  phalanx,  and  subsequently  detaches  an  offset 
to  the  middle  of  the  same  phalanx  before  its  insertion  into  the 
base  of  the  terminal  phalanx. 

These  points  are  deserving  of  special  notice,  because  the  lateral 
offsets  are  probably  the  representatives  of  the  lumhricales,  and  the 
median  offsets  are  probably  the  representatives  of  the  retinaciUa  not 
unfrequently  found  in  Mammals,  and  usually  observable  in  connec- 
tion with  flexor  tendons  of  the  toes  in  Birds. 

The  third  part  of  the  deep  stratum  (Fig.  14,  Pr.  t)  lies  be- 
neath, deeper  than,  the  others,  and  is  separate  from  them  and 
composed  of  fibres  still  more  obliquely,  indeed  almost  trans- 
versely, directed.  They  form  a  square  muscle,  passing  from  the 
shaft  of  the  fibula  across  the  interosseous  space  to  the  shaft  of 
the  tibia.  It  may  be  called  'pronator  tibice.^  The  upper  fibres* 
have  a  slight  inclination  from  the  fibula  downwards,  while  the 

^  Some  of  the  nppermost  fibres  are  attached  qnite  to  the  top  of  the  fibula. 
In  Soino  the  npper  part,  slightly  separate  from  the  rest,  arises  by  a  tendon  from 
a  sesamoid  behmd  the  knee  common  to  it  with  the  descending  tendon  of  the 
eaudo-femoral  and  the  two  strata  of  the  flexor  mass;  and  through  the  medium  of 
this  sesamoid  and  the  fibrous  bands  that  unite  it  mUi  the  condyle,  the  upper 
part  of  the  pronator  tibia  deriyes  its  origin  from  the  fibular  condyle,  and  corre- 
vponds  with  the  popUteus  of  mammals. 
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lower  fibres  have  a  slight  inclination  upwards,  crossing  behind 
the  upper. 

Tarso^metatarsales  (Fig.  12)  are  a  series  of  short  thick  mus- 
cles passing  from  the  under  surface  of  the  distal  row  of  tarsal 
bones  to  the  under  surface  of  the  metatarsals  near  the  base. 
Each,  like  the  flexors  of  the  digits,  divides  into  three,  but  the 
lateral  portions  are  rather  more  prolonged  upon  the  metatarsals 
than  are  the  middle  portions.  In  digit  I.  the  middle  portion  is 
wanting,  and  the  laterals  are  very  delicate  In  digit  v.  the  di- 
vision into  three  parts  is  scarcely  to  be  made  out. 

MetacarpO'phalangei  (Fig,  12)  arise  from  the  under  surface 
of  the  metacarpals  near  the  insertion  of  the  middle  portions  of 
the  tarso-metatarsals,  and  in  some  instances  are  continuous  with 
them.  They  are  present  in  all  the  digits,  and  are  iDserted  into 
the  bases  of  the  proximal  phalanges,  close  to,  and  blended  with, 
the  tendons  of  ihe  flexor  digitorum  longus  inserted  at  the  same 
parts. 

Phalangei  (Fig.  12)  are  present  only  in  digits  III.  and  IV. 
(the  digits  with  three  phalanges).  They  arise  from  the  under 
surface  of  the  proximal  phalanges,  and  are  inserted  into  the 
bases  of  the  second  phalanges  blending  with  the  parts  of  the 
tendons  of  the  flexor  digitorum  sublimis  which  are  attached 
here.  There  is  a  slight  thickening  in  the  tendons  as  they  pass 
under  the  joints  suggestive  of  a  sesamoid  body. 

In  higher  animals  the  phalangei  are  absent,  and  the  interossei 
(p.  30),  the  tcMTSo-metatarsaleSy  and  the  metata/rso-phalangei  are  blended 
in  the  short  flexors  and  interossei. 

Adductor  minimi  digiti  is  a  piece  of  the  flexor  mass  extend- 
ing from  the  lower  end  of  the  fibula  to  the  fibular  side  of  the 
tarsus  and  the  base  of  met.  V. 

Dorsal  Muscles  of  Leg  and  Foot. 

The  muscles  on  the  dorsal  aspect  of  the  leg  and  foot  form  a 
supinato-extensor  mass  corresponding  antagonistically  with  the 
pronato-flexor  mass  on  the  plantar  aspect,  and,  like  it,  consist- 
ing of  a  superficial  and  a  deep  stratum.  There  is  however  a 
less  amount  of  muscular  substance,  and  less  complexity  in  its 
disposition  and  subdivision. 
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The  SUPERFICIAL  STRATUM  arises  by  one  broad  tendon  from 
the  dorsal  surface  of  the  fibular  condyle  of  the  femur.  It  soon 
divides  into  three  parts  or  sectors — a  *  tibial,'  a  *  fibular/  and  an 
*  intermediate/ 

The  tibial  sector — tibialis  anticus  (Fig.  15,  T,  a.) — is  in- 
serted along  nearly  the  whole  of  the  fore  part  of  the  tibia.  Its 
more  superficial  fibres  extend  over  the  ankle,  and  are  inserted 
into  the  dorsal  surface  of  the  proximal  tarsal  bone  on  the  tibial 
side. 

The  deeper  fibres  of  the  intermediate  sector — extensor  longvs 
digitorum  (Fig.  15,  K  d,) — are  united  to  ana  inserted  with  those 
of  the  preceding  into  the  tibia.  The  more  superficial  portion 
divides  over  the  ankle  into  five  broad  tendons  which  reach  the 
terminal  phalanges  of  the  five  digits,  and  send  down  detach- 
ments from  their  deeper  surface  to  the  proximal  phalanges. 
Moreover  at  each  notch  between  the  divisions  into  the  five  ten- 
dons a  process  passes  into  the  interval  between  the  subjacent 
metacarpals,  and  bifurcating  extends  a  short  distance  along 
their  contiguous  sides  and  is  inserted  into  them,  so  that  traction 
of  th^  muscle  has  the  effect  of  approximating  the  digits. 

A  delicate  detachment  (Fig.  15,  K  d\)  from  the  fibular  side 
of  the  muscle  in  close  apposition  to  a  similar  detachment 
firom  the  fibular  sector,  forming  a  peroneus  tertiics,  is  inserted 
into  the  proximal  tarsal  bone  on  the  fibular  side. 

The  outer  or  fibular  sector — -peroneus — is  inserted  into  the 
fibula  in  nearly  its  whole  length,  with  the  exception  of  the 
slip  just  mentioned,  which  contributes  to  form  the  peroneus  ter- 
tins.  This  muscle  is  therefore,  in  the  Cryptobranch,  derived 
from  both  the  peroneus  and  the  extensor  digitorum.  Some  few 
of  the  fibres  of  the  peroneus,  it  should  be  added^  extend  over 
the  end  of  the  fibula,  and  are  continuous  with  the  fibres  of  the 
abductor  minimi  digiti. 

The  DEEP  STRATUM  exists  as  a  separate  layer  only  at  the 
lower  part  of  the  leg  and  on  the  foot.     It  consists  of  two  parts. 

(1)  Supinator  p^dis  (Fig.  15,  8.  p.),  a  narrow  band  which 
arises  from  the  dorsal  surface  of  the  lower  end  of  the  fibula,  and 
crosses  the  ankle  and  tarsus  obliquely  to  the  base  of  the  tibial 
side  of  the  metata^al  bone  of  digit  ii.  (Digit  I.  is  absent  in  the 
l^ind  limb.) 
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(2)  Extensor  hrema  digitorum  arises  from  the  dorsal  surface 
of  the  tarsus,  more  particularly  on  the  fibular  side,  and  is  in- 
serted into  the  under  surface  of  the  extensor  tendons  as  thej 
pass  over  the  digits.  A  slip  detaches  itself  from  the  tibial  side 
of  this  muscle  and  joins  the  supinator  pedis. 

Interossei  metacarpcUes  occupy  the  proximal  parts  of  the 
intervals  between  the  metacarpals,  passing  nearly  transversely 
between  the  adjacent  sides  of  the  several  bones.  Their  free 
edges  are  defined  and  curved  or  semilunar,  the  fibres  descending 
a  little  along  the  sides  of  the  metacarpals,  but  they  do  not  reach 
the  phalanges. 


MUSCLES  OF  THE  FORE  LIMB. 

The  fibro-cellular  or  fascial  tissue  which  covers  the  dorsal 
muscles  and  extends  upon  the  ventral  muscles  and  upon  the 
head  is  thicker  over  the  dorsal  muscles  than  elsewhere,  and  is 
especially  thick  near  the  head.  It  here  furnishes  attachment  or 
origin  to  muscles  passing  upon  the  scapula  and  the  throat. 

There  are  four  muscular  sheets  thus  arising  placed  beneath 
one  another  and  distinct  from  each  other.  The  most  superficial 
{stibcutanens  coUi,  Fig.  5,  8,  c.  C),  the  thinnest  and  least  defined, 
is  a  cutaneous  muscle  the  representative  of  the  pannicuhis  car^ 
nosus  and  the  platyama  myoidea.  Behind,  it  reaches  as  far  as 
the  latisstmtia  dorsi.  Anteriorly  and  ventrally  it  meets  its 
fellow  in  the  middle  line,  and  is  attached  along  the  inner  side 
of  the  edge  of  the  lower  jaw.  Near  the  angle  of  the  jaw  its 
deeper  surface  is  joined  by  the  fibres  of  the  myho-hyoid  radiat- 
ing above  it.  Under  the  subcutaneus  colli  is  the  depressor  man- 
dibuias  and  then  the  constrictor  fauciiim. 

The  deepest  is  the  trapezius  (Fig.  6,  Tr.),  which  arises 
from  the  fascia  covering  the  dorsal  muscle  opposite  the  sca- 
pula and  as  far  forw$ird  as  the  skull,  also  from  the  occipital  bone 
above  the  insertion  of  the  dorsal  muscle,  and  round  the  side  of 
that  insertion  from  the  lateral  part  of  the  occipital.  This  last 
paxt  of  its  origin  is  very  deep,  reaching  with  the  lateral  septum 
to  the  base  of  the  skull,  and  probably  represents  the  cervico- 
humeral  of  certain  mammals.     The  fibres  converge  to  be  in- 
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serted  into  the  anterior  edge  of  the  scapula,  the  upper  edge 
of  the  precoracoid,  and  the  retiring  angle  beween  the  scapula 
and  the  precoracoid. 

Levator  scapuke  (Fig.  6,  L.  sc.)  is  a  long  narrow  muscle 
arising  by  a  delicate  tendon  from  the  base  of  the  skull  close  to 
the  insertion  of  the  subvertebral  rectus,  indeed  looking  like  a 
derivation  from  it,  and  inserted  into  the  middle  of  the  outer 
surface  of  the  suprascapula  above  the  origin  of  the  dorsalis 
scapidoB. 

It  arises  from  the  skull  in  this  animal  and  the  other  TJrodelans 
probably,  because  of  the  proximity  of  the  scapula  to  the  head.  It 
is  a  very  definite  muscle  in  them,  and  attached  only  to  and  near 
the  augle  of  the  scapula.  In  Saurians,  where  the  clavicle  reaches 
this  angle,  the  muscle  creeps  upon  it  forming  a  levator  clavictdcR  ; 
and  rudiments  of  the  same  are  sometimes  met  with  in  Man  and 
other  mammals. 

Serratus  magniLS  (Fig.  4,  8.)  arises  by  two  bundles  from  the 
fore  parts  of  the  ends  of  the  second  and  third  ribs,  the  two  fore- 
most origins  of  the  external  oblique  being  from  the  hinder  parts 
of  the  ends  of  those  ribs.  It  is  inserted  into  the  under  surface 
of  the  upper  and  also  of  the  anterior  part  of  the  supra-scapula. 

The  omO'hyoid  (Fig.  6,  0.  h.)  passes  from  the  anterior  edge  of 
the  scapula  beneath  the  trapezitia  to  the  side  of  the  ventral 
muscle  advancing  forwards  to  the  hyoid,  with  which  it  is 
blended*. 

These  are  the  four  muscles  which  pass  from  the  trunk  to  the 
scapula. 

The  muscles  of  the  fore  limb,  like  those  of  the  hind  limb, 
may  be  classed  as  flexor  or  'palmar,'  and  extensor  or  'dorsal;' 
and,  after  the  manner  of  the  hind  limb,  of  those  which  pass 
from  the  shoulder-girdle  to  the  limb,  the  palmar  muscles  take 
their  origin  from  the  coracoids,  or  subglenoid  part  of  the  girdle, 
and  the  dorsal  muscles  arise  from  the  scapular  or  supraglenoid 
part  of  the  girdle.  Here,  however,  as  in  the  hind  limb,  the 
muscles  are  not  bound  within  rigid  barriers,  functional  or  terri- 
torial, but  may  be  found  to  stray  or  glide  more  less  across  their 

*  Iq  Menobranoh  the  long  precoracoid  cartilage  lies  apon  the  omo-hyoid,  and 
this  mnscle  as  it  passes  back  beneath  it  divides  into  two,  one  portion  going  over 
the  anterior,  and  ihe  other  over  the  posterior,  edge  of  the  base  of  the  precoracoid 
to  its  onter  surface,  where  they  are  inserted. 
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frontier  lines  into  other  districts,  and  sometimes  pass  from  an 
extensor  to  a  flexor  ofl&ce. 

On  the  Palmar  Aspect  of  the  Girdle  and  Arm. 

The  pectoral  (Fig.  5,  P.)  is  derived  almost  entirely  from 
the  superficial  stratum  of  the  obliquo-rectus  of  the  abdomen, 
and  is  continuous  with  it.  Where  the  fibres  diverge  from 
the  trunk-muscle  and  take  their  independent  course  over  the 
coracoid  and  to  the  humerus,  they  lose  the  tendinous  inscrip- 
tions, ie.  in  the  last  four  inches  of  their  course.  A  few  fibres 
are  derived  from  the  sternum;  and  as  the  muscle  passes  over 
the  hinder  part  of  the  coracoid  it  acquires  some  addition  from 
muscular  fibres  which  arise  from  the  coracoid.  It  is  inserted 
into  the  radial  edge  of  the  radial  tubercle  near  the  upper  end  of 
the  humerus,  none  of  the  fibres  extending  beyond  this  tubercle. 
Its  anterior  edge  is  continuous  with  fascial  tissue  superficial  to 
the  precoracoid  and  extending  over  the  neck\ 

The  coracoid  and  precoracoid  cartilages  in  this  animal  are 
very  large  and  form  a  considerable  part  of  the  glenoid  cup ;  and 
the  muscles  arising  from  them  are  numerous,  almost  surround 
the  head  of  humerus,  and  are  diflScult  of  interpretation.  They 
arise  chiefly  from  the  outer  surface  or  the  edge,  and  are  as 
follows. 

1.  A  broad  thin  muscle,  arising  from  the  outer  surface  of 
the  sternal  or  epicoracoid  edge  of  the  coracoid  superficial  to  the 
biceps.  It  crosses  the  muscular  fibres  of  the  biceps  superficially 
and  transversely  and  converges  to  be  inserted  into  the  summit 
of  the  upper  part  of  the  radial  tubercle  of  the  humerus,  just 
above  the  pectoral.  It  may  be  called  eptcoraco-humeral  (Fig. 
17)'.  Some  of  its  superficial  fibres  are  blended  with  those 
of  the  under  surface  of  the  pectoral,  and  it  is  not  improbably 
the  representative  of  the  pectoralis  minor  of  mammals. 

^  This  is  the  fascial  inyestment  already  spoken  of  (p.  2)  as  covering  the 
body.  Schmidt,  Goddard,  and  van  der  Hoeven,  speak  of  the  connection  of  the 
pectoral  with  the  stemmn  and  coracoid,  bat  do  not  mention  its  relation  to  the 
external  oblique,  or  to  the  fascial  tissue. 

^  It  corresponds,  I  think,  with  that  described  under  this  name  in  the 
Echidna,  by  Mivart.     Trans.  Linn,  8oe,  xxv.  383. 
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2.  Precoraco-brachial  (Fig.  17,  P.  c.  6.),  arises  from  the  whole 
of  the  outer  surface  of  the  precoracoid  cartilage,  with  the  excep- 
tion of  the  marginal  part.  It  lies  in  the  same  plane  with  the 
epicoroGO-humeral,  indeed  is  almost  continuous  with  it,  and  is 
inserted,  in  close  connection  with  it  and  with  the  pectoral,  into 
the  radial  side  of  the  uppermost  part  of  the  radial  tubercle  of 
the  humerus  *. 

3.  CoracO'brachialis  longus  (Figs.  17  and  18,  G,  h.  L)  is  the 
largest  of  the  muscles  arising  from  the  coracoid.  It  arises  from 
the  hinder  edge  of  the  coracoid  and  divides  into  two  portions. 
Of  these,  the  larger  and  inner  or  lower  division  is  inserted  into 
the  ulnar  edge  of  the  humerus  for  a  quarter  of  an  inch  above 
the  internal  condyle ;  the  other  division,  being  nearly  as  large, 
is  partly  inserted  into  the  side  of  the  long  tendon  of  the  biceps, 
while  a  bundle  of  its  fibres  is  continued  on  over  the  elbow, 
and  is  inserted  into  the  ulna  near  the  joint. 

This  last-described  division  must  represent  the  short  or  coracoid 
origin  of  the  biceps  in  Man.  There  is  no  trace  of  it  in  Menobranch 
Axolotl  or  Newt.  The  muscle  in  them  though  large  is  confined  to 
the  humerus  in  its  insertion. 

4.  CoracO'brachialts  hrevis  (Fig.  17,  C,  6.  hr.)  arises  from 
the  coracoid  close  to  the  shoulder-joint,  between  the  preceding 
muscle  and  the  joint,  and  also  from  the  external  surface  of  the 
hinder  part  of  the  coracoid  near  the  joint.  It  passes  beneath 
the  biceps  to  the  ulnar  side  of  the  humerus  near  the  shoulder- 
joint,  and  to  the  base  of  the  ulnar  side  of  the  radial  tubercle  of 
the  humerus  beneath  the  coraco-brachicUis  superficialis.  It  cor- 
responds with  the  ordinary  mammalian  coraco-brachial. 

The  median  nerve  passes  between  these  last  two ;  while  the  ulnar 
vessel,  and  in  animals  where  it  is  present  the  iihiar  nerve  also,  con- 
tinues its  course  behind  both. 


^  This  muscle  is  called  subclavius  by  Mivart,  in  his  description  of  Menopoma 
and  Menobranch,  Proc.  ZooL  Soc.  1869,  pp.  265  and  460,  though  he  regards  it 
as  the  same  as  &at  named  by  him  epicoraco-humeral  in  the  Echidna.  The  re- 
lations of  the  muscle  to  the  mammalian  subclavius  do  not  appear  to  be  suffi- 
ciently dear  to  induce  me  to  follow  in  the  application  of  that  name  to  it ;  and  il^ 
arises  from  the  precoracoid  rather  than  from  the  epicoracoid  part  of  the  girdle. 
In  Menobranch  it  is  inserted  into  the  summit  of  the  radial  tubercle,  and  its 
nnder  surface  is  blended  with  the  supra-scapular  which  makes  its  appearance  in 
that  animal  though  quite  absent  in  Cryptobranoh. 
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5.  CoracO'hrachialis  quarius  (suhscapularts)  arises  from  the 
margin  of  the  coracoid  and  also  of  the  scapula  forming  the 
inner  edge  of  the  glenoid  cup,  extending  from  the  origin  of  the 
coracO'brachiah's  brevis  to  and  over  that  of  the  triceps  and  also 
a  very  short  distance  upon  the  adjacent  inner  surface  of  the 
scapula.  It  separates  the  origin  of  the  cordco-olecranalis  from 
the  capsule  and  from  the  origin  of  the  triceps.  The  latter 
expands  somewhat  into  the  capsule,  and  so  separates  this  muscle 
behind  from  the  capsule.  With  that  exception  it  is  in  imme- 
diate contact  with  the  capsule  which  is  thin  under  it.  It  is 
inserted  into  the  upper  part  of  the  humerus  behind  the  pre- 
ceding, that  is,  just  behind  the  ulnar  edge  between  the  coraco- 
brachialis  brevis  and  the  inner  or  third  origin  of  the  triceps. 
Indeed  some  of  its  fibres  are  continous  with  the  former  of  those 
muscles  in  front,  and  with  the  latter  behind. 

This  muscle  spreading  itself  to  a  greater  extent  upon  the  internal 
surface  of  the  scapula  in  some  animals  becomes  the  subscapular.  It 
is  called  subscapular  by  Mivart  in  Meoopoma  and  Menobranch.  In 
the  latter  animal  its  extension  upon  the  inner  surface  of  the  scapula 
is  rather  more  decided  than  in  Oryptobranch. 

6.  CordcO'Olecrcmalis  arises,  by  a  tendinous  band,  from  the 
edge  of  the  coracoid,  near  the  joint,  internal  to  the  middle  of 
the  preceding  muscle,  which  separates  it  from  the  joint.  It 
soon  becomes  muscular,  descends  the  ulnar  side  of  the  arm  dor- 
sally,  joins  the  triceps  and  is  inserted  with  it  into  the  inner  side 
of  the  olecranon. 

This  coracoid  accession  to  the  triceps  is  common  in  Keptiles  as 
well  as  in  Urodelans.  It  results  from  the  large  relative  size  of  the  cora- 
coid, and  reminds  us  of  the  accession  which  tlie  quadriceps  extensor 
crv/ris  in  these  animals  receives  in  the  form  of  what  I  have  called  in- 
terrtal  rectus  from  the  inner  side  of  the  front  of  the  hip- joint.  Only, 
in  consequence  of  the  diiSereoce  in  the  rotation  of  the  two  limbs,  the 
extensor  of  the  forearm  being  directed  backwards,  gains  its  accession 
from  the  back  of  the  shoulder-girdle,  while  the  extensor  of  the  leg  being 
turned  forwards  gains  its  accession  from  the  front  of  the  pelvic  girdle. 

The  coraco-olecranalis  is  also  an  example  of  the  deviation  of  a 
member  of  the  flexor  series  to  an  extensor  function  :  just  as  the 
biceps  flexor  cruris  is  an  instance  of  the  deviation  of  a  member  of  the 
extensor  series  to  the  flexor  function,  the  office  in  each  instance  being 
determined  by  the  position  and  attachment. 

7.     Coraco-radialis,  or  biceps  (Fig.  17,  -B.),  arises  from,  the 
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external  surface  of  the  coracoid,  between  the  epicoraco-brachial 
(pect  minor)  and  the  short  coraco-brachial,  as  a  fan-shaped 
muscle,  the  fibi^es  of  which  pass  across  the  short  coraco-brachial 
and  soon  converge  into  a  long  tendon,  which  runs  down  beneath 
the  pectoral.  Having  passed  the  pectoral  it  receives  the  fibres 
of  the  long  coraco-brachial,  passes  over  the  elbow-joint,  and  is 
inserted  into  the  palmar  surface  of  the  upper  end  of  the  radius 
close  to  the  joint.  It  is  supplied  by  the  nerve  which  perfo- 
rates the  scapula  and  which  supplies  also  the  superficial  coraco- 
brachial 

I  find  the  biceps  corresponding  with  the  above  and  distinct  from 
the  brachialis  cuniicua  in  Menobrancb,  Newt,  and  Axolotl.  In  the 
Newt  the  long  thin  tendon  is  more  closely  related  to  the  brachialis 
anticus,  but  does  Dot  seem  to  derive  muscular  fibres  from  it.  As 
above  mentioned,  it  does  not  in  aoy  of  these  animals  derive  fibres 
from  the  coraco-brachialis  hngv^. 

The  Brachialis  anticus  arises  from  the  radial  side  of  the 
radial  tubercle  of  the  humerus,  close,  but  on  the  opposite  side 
of  the  tubercle,  to  the  insertion  of  the  pectoral,  and  beneath  the 
insertion  of  the  dorsalis  scapulceK  It  passes  along  the  shaft  of 
the  humerus,  deriving  no  fibres  from  it,  passes  over  the  elbow 
superficial  to  the  biceps  tendon,  and  is  inserted  about  equally 
into  the  radius  and  ulna*.  Its  foremost  fibres  are  inserted  into 
the  ulnar  side  of  the  radius  at  a  short  distance  from  the  joint, 
nearly  in  the  situation  corresponding  with  the  middle  of  the 
insertion  of  the  supinator  longus  in  ourselves.  Its  hinder  half, 
passing  between  this  radial  insertion  and  the  insertion  of  the 
iiceps,  is  attached  to  the  adjacent  palmar  surface  of  the  ulna. 


On  the  Dorsal  Aspect  of  the  Girdle  and  Arm. 

The  trapezius  already  described,  (p.  30). 

Latiss^Cmus  dorsi  arises  from  the  fascial  tissue  over  the  d6r-» 
sal  muscle,  extending,  forwards,  nearly  to  the  head,  overlying  the' 
hinder  part  of  the  trapezius  and,  backwards,  half  way  to  the  > 
pelvis.     It  is  a  thin  muscle  and  its  edge  is  not  very  defined  in 

^  I  may  observe  that  neither  m  this  nor  in  the  hind  limb  is  the  surface  for 
aitaohment  of  mnsoles  increased  by  intermuscular  septa  extending  from  the 
aides  (^  the  humerus  and  femur. 

3—2 
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front  or  behind.  The  fibres  converge  and  are  blended  with  the 
upper  part  of  the  scapular  origin  of  the  triceps.  Through  the 
medium  of  it  some  are  connected  with  the  hinder  margin  of  the 
scj^ula  near  the  glenoid  cavity ;  but  it  has  no  direct  attach- 
ment to  the  scapula,  and  we  cannot  trace  any  of  its  fibres  to  the 
humerua 

In  these  animals,  in  Keptiles  and  Birds,  tlie  lat,  d,  overlaps  the 
traptsms;  the  reverse  being  the  case  in  mammals. 

Dorsalis  scapulce  (Fig.  17,  D,  s.)  arises  from  the  outer  ex- 
panded surface  of  the  supra-scapula.  It  is  a  long  trumpet- 
shaped  muscle,  and  is  inserted  into  the  radial  side  of  the  radial 
tubercle  of  the  humerus  beneath  the  insertion  of  the  pre^ 
coracO'brackial. 

This  is  in  Cryptobranch  the  only  muscle,  with  the  exception  of 
the  few  fibres  of  the  subscc^nda/ris  above  mentioned,  passing  from  the 
scapula  to  the  humerus.  In  Menobranch  there  is  in  addition  a 
muscle,  blended  with  the  deeper  part  of  the  precoraco-brachial,  which 
represents  the  tsuprorScapvZar,  The  dorsalis  scapulce  must  represent, 
in  the  main,'  the  in/rorspincUus,  Its  superficial  part^  probably,  be- 
comes in  other  animals  developed  so  as  to  contribute  to  the  scapular 
part  of  the  ddtoid,  and  its  hinder  part  is  segmented  as  the  teres 
minor.  The  clamcvlar  part  of  the  deltoid  corresponds  probably,  to  some 
extent,  with  the  superficial  fibres  of  the  precorcico^yrachicd.  Thus  tiie 
clavicular  and  scapular  parts  of  the  deltoid  come  into  relati(»  with 
the  trapezius^  which  is^  in  Urodelans,  inserted  into  both  precoracoid 
and  scapula.  They  overlie  the  supra-  and  infra-spinattis  and  teres 
minor  muscles,  and  have  insertion  corresponding  with  that  of  the  pre- 
coraco^achial  and  dorsalis  scapuUe.  The  two  parts  are  not  uncom* 
monly  separate. 

The  few  fibres  of  the  subscapidaris  constitute  the  only  appearance 
of  muscle  upon  the  whole  of  the  large  extent  of  the  concave  under 
surface  of  the  coracoids  and  scapula,  so  that  the  surface  is  free  to  play 
upon  the  convex  outer  surfiu»  of  the  ventral  muscle  on  which  it  lies. 

Triceps  arises  by  a  tendon  from  the  posterior  edge  of  the 
scapula,  immediately  behind  the  joint  and  in  close  connection 
with  the  capsule,  which  indeed  it  strengthens  by  expanding 
upon  it.  It  soon  becomes  muscular  and  is  joined  by  the 
latissimits  dorsi.  A  second  head  arises  firom  the  radial  side  of 
the  humerus  at  the  base  of  the  tubercle,  and  a  third  from  the 
hinder  and  ulnar  aspect  of  the  humerus.  These  all  unite;  and 
the  muscle  is  inserted  into  the  olecranon,  being  joined  by  the 
coraco-olecranalis. 


THE  CKYPTOBKANCHUS  JAPONICUS.  87 

Palmar  Muscles  of  Forearm  and  Hand*. 

On  the  palmar  aspect  of  the  forearm  the  muscles  form,  as  on 
the  plantar  aspect  of  the  leg,  a  pronato-flexor  mass,  which  is 
partially  divided  into  two  strata. 

He  SCPERFIGIAL  STRATUM  (Fig.  18)  is  in  three  sectors.  A 
radial  sector  representing  the  Pronator  teres  and  the  Flexor 
carpi  radialis,  large  and  thick,  passes  from  the  anterior  or  pcd- 
mar  part  of  the  ulnar  condyle,  commencing  close  to  the  joint 
and  extending  a  little  way  up  the  humerus  above  the  condyle, 
crosses  the  forearm  obliquely,  and  is  inserted  into  an  oblique 
line  on  the  radius,  which  passes  across  its  palmar  surface  from 
the  ulnar  to  the  radial  edge,  and  into  the  radial  edge  as  far  as 
the  wrist,  also  into  the  radial  side  of  the  two  radial  cartilages 
of  the  wrist.  The  upper  edge  of  its  insertion  is  immediately 
below  that  of  the  brachialis  anticus.  The  deepest  portion  of 
the  muscle,  arising  from  the  condyle  close  to  the  joint  and  pass- 
ing to  the  ulnar  edge  of  the  radius,  that  is,  to  the  upper  part 
of  the  oblique  line  just  mentioned,  is  in  close  contact  with  the 
pronator  g^uadrattis  and  at  its  insertion  is  blended  with  it,  but 
is  separated  from  it  nearer  the  origin  by  the  nerve  (ulnar  nerve) 
passing  from  the  median  nerve  to  the  ulnar  side  of  the  forearm. 
This  deepest  portion  of  the  muscle,  which  obviously  corresponds 
with  the  ulnar  origin  of  the  pronator  teres  in  man,  is  slightly 
separated  from  the  rest  by  the  branch  of  the  median  to  the 
fsxoT  digitorum  sublimis^  (see  Fig.  18). 

Flexor  digitorum  svhlimis  (Fig.  18,  FL  d,  s.)  forms  the  middle 
sector.  It  arises  from  the  inner  part  of  the  ulnar  condyle  of  the 
humerus,  covering  the  preceding  sector  at  this  part.  It  soon  lies 
on  the.same  plane  with  it,  occupies  the  middle  of  the  forearm 
and  receives  an  accession  in  the  form  of  a  portion  arising  by  a 
flat  tendon  from  the  middle  of  the  ulna  (Fig.  19,  Fl.  d,  s.)  on 
the  radial  side  of  the  flexor  carpi  ulnaris.  The  fibres  of  this 
portion  join  the  under  surface  of  the  ulnar  side  of  the  general 

^  I  apply  the  term  *hand'  to  the  distal  segment  of  the  fore  limb  simply 
for  the  convenience  of  distingnishing  it  from  the  distal  segment  of  the  hind 
limb. 

*  In  the  Seine  this  portion,  similarly  related  to  the  nerve  and  arising  from 
the  condyle  beneath  the  rest  of  the  muscle,  is  quite  separate  in  its  whole  length, 
forming  a  pronator  intsTtnedku,  and,  serially,  corresponding  precisely  with  the 
popUteus  in  ourseliws. 
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mass.  It  terminates  over  the  carpus  in  a  broad  tendon,  which 
is  joined  by  a  portion  of  the  deep  stratum,  and  divides  into 
four  tendons  to  the  four'  terminal  phalanges.  The  disposition 
of  the  tendons  corresponds  almost  precisely  with  that  of  its 
homologue  in  the  hind  limb  (p.  26).  Each  subdivides  into 
three,  two  lateral  and  a  middle,  the  two  lateral  pass  to  the 
sides  of  the  approximated  ends  of  the  metacarpal  and  the 
proximal  phalanx,  while  the  middle  portion  passes  on  to  the 
second  or  tenninal  phalanx.  In  digit  iv.,  which  has  three 
phalanges,  the  middle  portion  again  subdivides  into  two,  of 
which  the  deeper  is  attached  to  the  base  of  the  second  phalanx, 
while  the  superficial  runs  on  to  the  terminal  phalanx. 

Flexor  carpi  ul/naris  (Fig.  18,  FL  c.  u.)  arises  from  the  inner 
condyle  in  conjunction  with  the  flexor  digitorum,  and  is  inserted 
along  the  lower  two-thirds  of  the  ulna  and  into  the  proximal 
ulnar  carpal  bone ;  and  some  of  its  fibres  are  continued  into 
the  abductor  minimi  digiti  which  extends  along  the  side  of  the 
metacarpus  to  the  ulnar  side  of  digit  v. 

The  DEEP  STRATUM  arises  from  the  plantar  surface  of  the 
ulna  commencing  a  little  below  the  elbow-joint,  also  from  the 
cartilages  forming  the  middle  or  radial  part  of  the  carpus,  but 
not  those  quite  on  the  radial  side.  The  fibres  pass  partly  into 
the  under  surface  of  the  radial  part  of  the  flexor  sublimis  digi- 
torv/m  and,  partly,  to  the  metacarpal  and  to  the  distal  carpal 
bone  on  the  radial  side,  also  to  the  ulnar  edge  of  the  radius. 

More  accurately  described  the  arrangement  of  the  compo- 
nents of  this  stratum  is  as  follows  in  three  pai-ts — Pronator 
radii  quadratus^  Pronator  maniis,  and  Flexor  profundus  digi- 
torum. 

1.  Pronator  radii  quadratus  (Fig.  18,  Pr.  j.)  arises  from 
the  upper  part  of  the  palmar  surface  of  the  ulna  near  the  radial 
edge,  and  is  inserted  along  the  ulnar  edge  of  the  radius,  its 
uppermost  fibres  blending  at  their  insertion  with  the  deepest 
fibres  of  the  superficial  layer  {pronator  teres).  The  upper  fibres 
have  some  obliquity  downwards  from  the  ulna  to  the  radius, 
the  lower  fibres  are  more  transverse,  and  rather  behind  the 
upper. 

^  Of  the  four  digits  in  this  limb  digit  ly.  only  lias  three  phalanges,  the 
remaing  digits  u.  ui.  and  v.  haying  each  but  two  phalanges. 
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The  position  of  the  muscle  on  the  same  level  with  the  next  portion 
of  the  deep  laver  indicates,  as  does  the  passage  of  the  large  branch  of 
the  median  behind  it,  that  it  is  a  segment  from  the  deep  stratum 
rather  than  a  third  and  hinder  stratum  which  one  might  at  first  be 
disposed  to  regard  it,  and  which  view  the  position  of  its  correspond- 
ent in  the  hind  limb  rather  favours.  By  the  coanection  of  the 
nmscle  with  the  lower  part  of  the  pronator  teres  a  contiDuity  between 
the  two  muscles  and  between  the  two  strata  is  established  above.  It  is 
not  so  large,  does  not  descend  so  low  as  its  correspondent  in  the  hind 
limb,  and  it  is  not  placed  behind  the  plane  of  the  deep  flexor  stra- 
tum as  the  pronator  tibia:  is  in  that  limb.  The  difference  in  the  last 
particular  is  caused  by  the  greater  size  of  the  pronator  tibia  as  well 
of  the  deep  flexor  stratum  in  the  hind  limb,  so  that  the  one  comes 
to  overlie  the  other. 

2.  The  largest  portion  of  the  deep  stratum,  which  I  will 
call  'pronator  manHs'  (Figs.  18  and  19,  Pr,  m.),  arises  from  the 
radial  side  of  the  palmar  surface  of  the  ulna,  beneath  the  pre- 
ceding, and  from  the  middle  carpal  cartilages.  Its  superficial 
fibres  run  into  the  radial  part  of  the  under  surface  of  the  flexor 
aublimis,  just  as  the  fibres  from  the  ulnar  origin  of  that 
muscle  run  into  the  ulnar  part  of  its  under  surface.  Its  deeper 
fibres  are  inserted  into  the  distal  radial  carpal  bone  and  the 
base  of  the  metacarpal  of  ii.  and  ill. 

3.  The  flexor  profundus  digitorum  (Figs.  18  and  19)  is  a 
flat  band  arising  from  the  upper  part  of  the  palmar  surface  of 
the  ulna  between  the  pronator  quadratus  and  the  flexor  carpi 
ulnaris.  Like  the  corresponding  band  in  the  hind  limb,  it  is 
completely  segmented  from  the  other  muscles,  and  descends 
vertically.  It  passes  deep,  is  connected  with  the  distal  carpal 
cartilage  near  the  base  of  digit  IV.  detaching  some  fibres  to  the 
cartilage,  and  acquiring  some  from  it;  indeed  the  cartilage  pro- 
jects up  through  the  muscle.  The  muscle  now  spreads  out 
fan-like,  and  sends  a  division  to  each  of  the  four  digits.  Each 
division  is  inserted  chiefly  into  the  base  of  the  proximal  phalanx, 
and  a  lateral  detachment  passes  to  one  or  both  sides  of  the 
metacarpal.  The  division  which  passes  to  digit  II.  encounters 
another  distal  carpal  cartilage,  which  also  projects  up  through 
it,  some  of  the  muscular  fibres  passing  to  the  cartilage  and  some 
passing  from  it.  This  trumpet-like  muscle  does  not,  as  in  the 
hinder  limb  to  so  great  an  extent,  curl  beneath  the  level  of 
the  pronator  portion   of  the  stratum   (the  pronator  maniU), 
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because  that  portion  is  in  the  fore  limb  smaller,  not  arising 
from  the  ulnar  part  of  the  carpus;  and  the  tnimpet-like  part  of 
the  flexor  profundus  digitorum  is  more  on  the  same  level  with 
it,  and  lies  on  its  ulnar  and  distal  sides.  Still  the  portion  to 
digits  II.  and  ill.  does,  as  in  the  hind  limb,  curl  beneath  the 
superficial  fibres  of  the  pronator  mantis  which  pass  into  the 
under  surface  of  the  flexor  sublimis  going  to  those  digits. 

The  short  muscles  resemble  those  in  the  hind  limb  (p.  28). 

Garpo-metacarpales  pass  from  the  distal  row  of  the  carpals, 
each  to  the  sides  and  middle  part  of  its  metacarpal.  The 
middle  are  shorter  than  the  lateral  fibres,  to  give  space  for  the 

MetacarpO'phalangei  which  pass  from  the  middle  of  the 
palmar  surface  of  the  metacarpals  to  the  bases  of  the  proximal 
phalanges. 

Phalangeus  is  present  only  in  digit  IV.  passing  from  the 
proximal  to  the  second  phalanx. 

Dorsal  Musclks  of  Forearm  and  Foot. 

On  the  dorsal  aspect  of  the  forearm  and  hand  the  muscles 
form  a  '  supinato-extensor'  mass,  corresponding,  serially,  with 
the  'supinato-extensor'  mass  in  the  leg  and  foot,  and,  antago- 
nistically, with  the  'pronato-flexor*  mass  in  the  leg  and  foot, 
and  in  the  forearm  and  hand.  Like  those,  they  are  partially 
divisible  into  a  superficial  and  a  deep  stratum. 

The  SUPERFICIAL  STRATUM  arising  from  the  dorsal  surface  of 
the  radial  condyle  and  the  adjacent  part  of  the  humerus,  prepon- 
derates over  the  deep  stratum  more  than  is  the  case  on  the 
palmar  aspect,  It  is  in  three  sectors,  a  '  radial,'  an  '  ulnar,'  and 
an  'intermediate.' 

The  radial  sector  representing  the  supinator  longus  and 
brevis  and  the  extensores  carpi  radiales  is  the  largest.  It  arises 
from  nearly  the  whole  of  the  part  of  the  humerus  mentioned, 
and  is  inserted  into  the  whole  of  the  dorsal  surface  of  the  radius. 
A  portion  of  its  fore  part  extends  over  the  wrist-joint  and  car- 
pus, and  is  inserted  into  the  ulnar  side  of  the  base  of  met.  ii. 
representing  the  extensor  carpi  radiaUs  longior^  (Fig.  17,  £ict. 

^  In  Menobranch  it  runs  on  to  the  radial  carpal  bone,  but  not  to  the  meta- 
caipuB. 
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c,  r.).  The  upper  and  deep  part,  which  might  be  regarded  as  ap- 
pertaining to  the  deep  stratum,  represents  the  supinator  brevia 
and  the  part  lying  between  these  two,  and  inserted  into  the 
radius  nearer  the  wrist,  represents  the  supinator  radii  longus 

(Fig.  17). 

The  middle  sector  {extensor  digitorwm  sublimis)  arises  from 
the  humerus,  superficially  to  the  radial  sector.  Passing  down 
the  forearm  and  over  the  carpus,  and  receiving  upon  its  under 
surface  fibres  from  the  extensor  digitorum  brevis,  it  divides  to  the 
four  digits,  passing  to  the  terminal  phalanges  ^ 

The  ulnar  sector  (extensor  carpi  ulnaris)  arises  on  the  ulnar 
side  of  the  other  sectors,  is  inserted  into  nearly  the  whole  of  the 
shaft  of  the  ulna,  and  a  portion  runs  on  to  the  ulnar  side  of  the 
carpus. 

The  greater  proportion  of  the  fibres  therefore  pass  from  the 
humerus  to  the  ulna  instead  of,  as  in  most  higher  animals,  from  the 
ulna  to  the  cai-pus.  A  similar  deviation  from  the  disposition  in 
higher  animals  also  is  presented  to  a  still  greater  extent  by  the  corre- 
sponding stratum  in  the  hind  limb,  the  fibres  of  which  pass  largely 
from  the  femur  to  the  tibia  and  fibula,  instead  of  as  in  Man  all 
passing  frova  the  leg  to  the  foot. 

The  DEEP  STRATUM  is  absent  from  the  upper  region  of  the 
forearm,  except  the  part  of  it  blended  with  and  forming  the 
deeper  portion  of  the  radial  sector  just  described  as  represent- 
ing  the  supinator  brevis. 

The  uppermost  part  of  the  deep  stratum,  with  that  excep- 
tion, arises  from  the  dorsal  surface  of  the  lower  end  of  the  ulna, 
and  crossing  over  the  back  of  the  radius  and  the  carpus  and 
the  extensor  carpi  radialis,  is  inserted  into  the  radial  side  of 
the  base  of  met.  ii.  It  represents  the  extensor  poll,  primus. 
It  may  be  best  called  '  Supinator  maniXs'  (Fig.  17,  Sup,  m). 

This  is  a  better  term  than  that  of  'rotator  carpi^  which  I  applied 
to  the  same  muscle  {Journal  of  Anat  iv.  48).  It  is  one  of  the  most 
constant  muscles  in  the  forearm,  is  the  serial  homologue  of  the  muscle 
which  I  have  called  supinator  pedis  (p.  29),  and,  like  it,  is  in  the  same 
plane  with  and  in  a  higher  level  than  the  CKtensor  brevis  and  often 
connected  with  it. 

^  In  Menobranch  and  in  Sanrians  it  stops,  like  its  homologue  in  the  hind 
limb  of  those  animals  and  of  Ai,  at  the  metacarpus,  being  inserted  there  in  three 
portions ;  and  small  mascles  arising  from  the  metacarpus,  close  to  its  insertions, 
constitute  the  only  extensors  of  the  digits,  and  pass  to  the  terminal  phalanges. 
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The  extensor  digitorum  Irevis  or  profundus  is  a  broad  thin 
muscle  arising  from  the  proximal  row  of  carpal  bones,  and  join- 
ing the  under  surface  of  the  extensor  digitorum  sublimis  just 
above  its  division.  It  is  connected  with  the  preceding  by  a 
slip  from  the  lower  end  of  the  ulna,  which  passes  with  it  to  the 
imder  surface  of  the  ulnar  part  of  the  extensor  digitorum  sublimis. 

Interossei  are  directed  between  the  metacarpals  descending 
rather  lower  on  the  ulnar  than  on  the  radial  sides  of  the  several 
bones. 

The  similarity  in  the  disposition  of  the  muscles  in  the  middle  and 
distal  segmeDts  of  the  fore  and  hind  limb  is  very  closely  in  accordance 
with  the  similarity  in  the  general  structure  and  functions  of  the  limbs. 
In  each  they  constitute  a  *pronato-flexor'  mass  upon  the  palmar  or 
plantar  aspect,  and  a  'supinato-extensor'  mass  upon  the  dorsal  aspect; 
and  the  segmentation  of  these  masses  is  much  alike  in  each. 

Especially  in  this  so  in  the  case  of  the  supinato-extensor  mass, 
of  which  the  division  into  two  strata  is  equally  distinct  in  each  limb, 
and  the  superficial  stratum  arising  from  the  condyle  of  the  femur  or 
humerus  on  the  "tibial*  or  'radial'  side,  is  in  three  parts,  of  which  the 
middle  passes  to  the  digits,  while  the  laterals  are  attached  to  the 
bones  of  the  leg  and  forearm,  and  run  on  to  the  tarsus  and  carpus. 
The  deep  stratv/m  in  each  limb  is  composed  of  a  supinator  of  the  foot 
or  hand  continuous  with  a  short  extensor  of  the  digits. 

In  the  PRONATO-FLEXOR  MASS  there  is  rather  more  difference  in 
the  two  limbs,  which  is  referable  chiefly  to  the  fact  that  segmentation 
is  somewhat  more  advanced  in  the  fore  limb.  In  it  the  superficicd 
stratum  is  more  separate  from  the  deep,  though  the  two  are  still 
blended  above  and  below;  and  the  superficial  stratum  presents  the 
three  sectors — 'radial,'  'ulnar'  and  'intermediate' — ^which  is  not  the 
case  in  the  hind  limb,  where  the  muscular  force  is  concentrated 
chiefly  upon  the  flexion  of  the  distal  parts,  and  is  less  expended  on 
the  pronation  of  the  tibia.  This  stratum  moreover  in  the  hind  limb 
receives  an  accession  from  the  tail  and  from  the  pelvis.  "With  that 
exception  the  origin  in  the  two  limbs  is  alike— from  the  fibular  con- 
dyle of  the  femur,  and  the  fibula  in  the  one,  and  from  the  ulnar 
condyle  of  the  humerus,  and  the  ulna  in  the  other.  The  deep  strata 
in  the  two  correspond  with  an  exactness  which  is  scarcely  modified 
by  the  difference  in  the  number  of  the  digits,  each  consisting,  after 
the  pattern  of  the  dorsal  antagonistic  stratum,  of  a  pronator  of  the 
foot  or  hand  continuous  with  a  deep  flexor  of  the  digits. 

There  is,  however,  this  difference  between  the  antagonistic  deep 
strata,  viz.  that  a  distinct  vertical  band  or  strip  is  in  both  limbs 
segmented  from  the  whole  length  of  the  pronator  portion,  and  joined 
more  or  less  completely  to  the  short  flexors  constituting  that  which 
I  have  called  the  deep  flexor  of  the  digits;  whereas,  in  the  dorsal 
aspect,  the  short  or  deep  extensor  is  coni;iected  only  with  the  lower 
edge  of  the  supinator. 
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MUSCLES  OF  THE  HEAD.     (Figs.  5  and  20.) 

I  have  already  (p.  30)  described  the  subcutaneiis  colli. 
Beneath  it  is  the  depressor  mandibulce,  presently  to  be  noticed. 
Next  lies  the  constrictor  fauciumy  which  arises  from  the  fascial 
tissue  between  the  depressor  mandibulce  and  the  trapezius. 
Narrow  at  first,  it  radiates  out  beneath  the  neck  and  the  hinder 
part  of  the  broad  interval  between  the  mandibular  rami  and 
meets  its  fellow  of  the  opposite  side  at  the  middle  line. 

The  Myh'hyoid  arises  from  the  hinder  extremity  of  the 
comu  of  the  hyoid  and  the  ligament^  which  connects  the 
hyoid  comu  with  the  suspensory  apparatus  of  the  jaw,  as  well 
as  from  the  suspensory  (glenoid)  cartilage  where  it  projects 
behind  between  the  mastoid  and  the  pterygoid  bones,  but  not 
from  the  angle  of  the  jaw  itself,  being  separated  from  it  by  the 
insertion  of  the  digastric.  It  passes  forwards  and  ^radiates 
on  the  deeper  surface  of  the  subcutaneous  muscle,  and  in  con- 
nection with  it  is  inserted  into  the  inner  part  of  the  ramus  of 
the  lower  jaw. 

Oenio-branchial,  a  long  muscle,  passes  from  the  hinder  part 
of  the  posterior  branchial  cartilage  to  the  hinder  surface  of  the 
lower  jaw,  at  a  little  distance  from  the  middle  line. 

Branchio-hyoid,  a  thick  muscle,  arises  from  the  hinder  part 
of  the  posterior  branchial  cartilage,  its  origin  being  by  tendi- 
nous fibres  from  the  deeper  surface  of  the  cartilage  and  by 
numerous  muscular  fibres  which  almost  entirely  enclose  the 
cartilage;  it  arises  also  from  the  hinder  part  of  the  anterior 
branchial  cartilage,  and  runs  forwards  to  be  inserted  into  the 
approximated  parts  of  the  basis  and  comu  of  the  hyoid. 

Intermandibular  consists  of  fibres  passing  transversely  across 
the  middle  line  from  one  side  of  the  lower  jaw  to  the  other 
beneath  it. 

Temporal  is  a  large  muscle  arising  by  a  broad  tendon  from 
the  frontal  and  parietal  bones,  near  the  middle  line  of  the 
skull,  and  by  a  thick  portion  mnning  backwards  in  the  groove 

^  In  the  back  of  that  ligament  there  is  a  distinct  though  small  piece  of  carti- 
lage ^stylo-hyal)  between  the  extremity  of  the  comu  (cerato-hyal)  of  the  hyoid 
and  tne  mastoid  part  of  the  suspensorial  cartilage.  Hyrtl  found  no  cartilage 
in  this  ligament,  though  he  mentions  one  as  present  in  Menopoma. 
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internal  to  the  suspensory  apparatus  (the  squamous  bone  and 
the  ridge  in  the  parietal  upon  which  it  abuts)  to  the  dorsal 
spines  of  the  three  foremost  vertebrae,  from  which  it  arises  by 
means  of  a  strong  tendon.  It  forms  a  thick  mass,  bounding 
the  orbit  behind,  and  filling  up  the  wide  pterygoid  fossa  on  the 
side  of  the  skull,  but  not  deriving  many  fibres  from  the  bones 
there.  The  fibres  converge  to  be  inserted  into  the  upper  surface 
of  the  lower  jaw,  and  particularly  the  inner  or  'surangular'  part 
of  it,  a  little  in  front  of  the  articulation  with  skulL  Some  of 
the  fibres  arising  from  the  pterygoid  probably  represent  the 
external  pterygoid  muscle. 

McLSseter,  a  thick  muscle,  arises  tendinous  fi-om  along  the 
upper  surface  of  the  bone  ('  squamous/  as  it  appears  to  me), 
forming  the  upper  part  of  the  suspensorium,  and  descends  to 
be  inserted  into  the  outer  surface  of  the  lower  jaw,  for  an  inch 
in  front  of  the  joint. — A  considerable  mass  of  muscle  arises 
from  the  anterior  surface  of  the  suspensorium  and  is  inserted 
into  the  upper  surface  of  the  jaw  between  the  temporal  and 
the  mastoid.  It  is  partly  separated  from  the  masseter  by 
areolar  tissue,  in  which  branches  of  the  third  division  of  the 
fifth  pass  outwards  to  the  side  of  the  head  and  to  the  lower  jaw. 
Its  fibres  are,  however,  blended  to  some  extent  with  those  of  the 
masseter  and  of  the  temporal;  and  I  cannot  tell  whether  it 
should  be  regarded  as  appertaining  more  particularly  to  either, 
or  to  both,  or  as  constituting  a  distinct  pterygoid  muscle. 

Digastric,  a  strong  muscle,  arises  from  the  retiring  angle 
between  the  suspensorium  and  the  back  of  the  skull  behind, 
near  the  auricular  opening,  and  from  the  edges  of  the  squamous, 
the  mastoid,  the  parietal  and  exoccipital  as  well  as  the  cartilage 
which  they  there  surround.  At  its  origin  it  is  between  the 
origin  of  the  masseter  from  the  squamous  bone  and  the  inser- 
tion of  the  dorsal  muscle  of  the  trunk  into  the  exoccipital 
(Fig.  20).  It  lies  on  the  groove  of  the  mastoid  along  the  back 
of  the  suspensorium,  and  is  inserted  into  the  hinder  part  of  the 
angle  of  the  lower  jaw,  just  above  the  depressor  maxillae ;  but 
a  distinct  and  strong  bundle  of  its  fibres  passes  on  tendinous 
behind  the  jaw  along  the  hinder  surface  of  the  suspensory  liga- 
ment of  the  hyoid  to  the  cornu  of  the  hyoid.  It  is  here  over- 
lapped by  the  mylo-hyoid,  or  those  fibres  rather  of  it  which 
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are  attached  to  the  suspensory  ligament  of  the  hyoid  and  the 
suspensory  cartilage  of  the  jaw. 

The  close  coDQection  of  these  parts — angle  of  jaw  and  its  siispen- 
sorial  cartilage — with  the  corhu  of  the  hyoid  and  its  suspensorial 
ligament,  together  with  the  insertion  of  the  digastric  into  the  angle  of 
the  jaw  and  the  hyoid  cornu,  are  interesting  and  important  in  relation 
to  the  remarkable  course  of  the  digastric  to  the  hyoid  and  to  the 
jaw,  in  om-selves. 

Depressor  Mandibulce  arises  two  inches  behind  the  head 
from  the  fascial  tissue,  near  the  middle  line,  beneath  the  subcu- 
taneous colli,  between  it  and  the  constrictor  fauciumf*iorms  a 
band  about  half  an  inch  broad,  the  fibres  of  which  converge  to 
he  inserted  tendinous  into  the  extremity  of  the  jaw  close  to  the 
preceding. 


THE  NERVES  OF  THE  HEAD  (Fig.  20). 

The  tough  areolar  tissue  of  the  animal  and  the  numerous 
accompanying  veins  rendered  the  dissection  of  the  nerves 
diflScult. 

For  an  account  of  the  nerves  in  the  cranial  cavity,  I  may 
refer  to  Figure  22  and  the  description  of  it. 

The  Optic  passes  from  the  skull  by  a  separate  foramen, 
through  the  orbit,  to  the  eye.  Mr  Anningson,  in  careful  dis- 
section of  both  orbits,  could  not  discover  the  third,  fourth,  or 
sixth  nerves  in  the  orbit.  The  third  and  fourth  were  however 
found  in  the  cranial  cavity  very  small,  and  are  represented  in 
Fig.  22.  Schmidt,  Goddard,  and  van  der  Hoeven  state  that 
the  sixth  is  a  branch  from  the  fifth  in  the  orbit.  This  we  did 
not  find. 

The  three  divisions  of  the  FIFTH  nerve  are  quite  distinct. 

The  first,  or  ophthalmic  division,  and  the  second,  or  SUPRA- 
MAXILLARY,  escape  from  the  skull  by  a  common  hole,  though 
separated  by  a  fibrous  band. 

The  ophthalmic  is  a  large  nerve,  crosses  above  the  optic, 
gives  a  suprororbital  branch,  which  passes  to  the  integuments 
above  the  eye,  and  which,  on  its  way,  supplies  nerves  {dliary) 
to  the  eye.  Soon  after  entering  the  orbit,  the  ophthalmic  de- 
taches a  large  branch  which  runs  beneath  the  eye,  and  at  the 


46  PROFESSOR  HUMPHRY. 

margin  of  the  orbit  joins  a  long  branch  from  the  third  division 
of  the  fifth.  The  resultant  trunk  passes  through  an  infra-or- 
bital hole,  and  is  the  infra-orbital  nerve.  Many  small  branches 
are  given  off  by  both  nerves  before  they  unite.  The  ophthalmic 
also,  immediately  after  crossing  the  optic,  gives  a  branch  (nasal) 
to  the  nose. 

The  SUPRA-MAXILLARY,  or  second  division  of  the  fifth,  runs 
along  the  floor  of  the  orbit  beneath  the  optic  nerve  and  divides 
into  branches,  which  pass  inwards  to  the  nose  and  forwards  to 
the  maxilla. 

The  fNFBA-MAXlLLARY,  or  third  division  of  the  fifth,  emerges 
through  a  large  hole  at  the  front  of  the  base  of  the  suspensorial 
projection  for  the  jaw,  between  the  temporal  and  masseter 
muscles,  and  gives  branches  to  both.  Its  dentary  branch  runs 
outwards  beneath  the  masseter  muscle,  between  it  and  the 
muscle  arising  from  the  front  of  the  suspensorium  which  it 
supplies,  then  dips  down  to  the  lower  jaw,  and  enters  it  by 
two  branches  through  two  foramina.  A  branch  of  the  infiu- 
maxillaiy  runs  forwards  over  the  temporal  muscle,  on  the  outer 
side  of  the  eye,  gives  off  numerous  branches  upon  the  upper 
jaw,  and  joining  a  branch  of  the  ophthalmic,  as  above  described, 
forms  the  infra-orbital.  A  branch  passes  backwards  beneath 
the  masseter  where  it  comes  into  contact  with  the  seventh 
nerve,  communicates  with  it,  runs  outwards  with  it,  and  turns 
forward  along  the  outer  side  of  the  ramus  of  the  lower  jaw. 

The  SEVENTH  nerve  emerges  from  the  skull  in  the  retiring 
angle  between  the  suspensorium  and  the  occiput,  and  divides 
into  two  chief  branches.  One  of  these  pierces  the  digastric 
muscle,  supplies  it,  the  depressor  mandibulae,  the  subcutaneus 
colli,  and  the  constrictor  faucium.  The  other  chief  branch 
passes  beneath  the  digastric  upon  the  suspensorium  and  along 
it,  communicates  with  the  branch  of  the  fifth  which  has  come 
beneath  the  masseter  to  this  point,  passes  over  the  ramus  of 
the  lower  jaw,  and  runs  along  beneath  it  supplying  the  mylo- 
hyoid and  the  subcutaneus  colli,  and  reaching  the  interman- 
dibular  muscle.  A  branch  also  passes  along  the  side  of  the 
lower  jaw  in  company  with  the  branch  of  the  third  division  of 
the  fifth. 

The  Vagus  on  its  first  appearance  in  the  neck  is  large,  and 
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immediately  gives  oflF  branches  to  the  branchio-hyoid  muscle 
and  probably  to  the  other  branchial  muscles  (though  these  were 
not  made  out),  small  branches  to  the  digastric  and  depressor 
mandibidcB,  the  constrictor  Jiiucium,  and  a  large  branch  to  the 
trapezius,  also  a  long  LATERAL  nerve,  which  runs  backwards 
along  the  lateral  septum,  in  company  with  the  lateral  vessels, 
continuing  its  course  to  the  tail  without,  apparently,  giving  oflF 
any  branches.  Having  arrived  at  the  tail,  it  gives  oflF  branches 
and  communicates  with  the  other  nerves. 

The  branches  above  mentioned  coiTespond  with  branches  in  our- 
selves from  the  7th  and  9th,  and  with  the  spinal  accessory. 

The  office  of  the  lateral  nerve  is  probably  to  harmonize  and 
produce  simultaneous  action  of  the  several  segments  of  the  lateral 
muscle.  It  differs  in  the  Cryptobranch  from  the  same  nerve  in  the 
Fish  in  that  its  distribution  is  limited  to  the  lateral  muscle  of  the 
tail,  which  indicates  that  the  simultaneous  ^>owerful  contraction  of 
the  parts  of  the  lateral  muscle  in  this  animal  are  confined  to  or  take 
place  chiefly  in  the  tail. 


THE  SPINAL  NERVES. 

The  several  spinal  nerves,  emerging  through  the  neural 
foramina  behind  the  transverse  vertebral  processes,  cross 
above  (dorsally,  with  regard  to)  the  deep  lateral  vessels 
which  traverse  the  holes  in  the  roots  of  the  transverse  pro- 
cesses, and  lie  above  the  lateral  septum.  They  supply  the 
several  segments  of  the  trunk-muscles,  taking  their  course 
behind  the  respective  fibrous  septa  or  inscriptions,  and  in  addi- 
tion send  nerve-trunks  to  the  limbs.  Each  nerve,  immediately 
after  its  emergence  from  the  vertebral  foramen,  above  the 
lateral  septum,  divides  into  a  posterior  or  dorsal,  and  an 
ANTERIOR  or  VENTRAL  SPINAL  nerve  (Fig.  21).  The  former 
divides  into  branches,  which  are  directed  upwards  and  outwards, 
in  front  and  behind*  the  articulating  processes,  to  the  dorsal 
muscles  and  the  skin.  The  cutaneous  branch  (Fig.  21,  C.)  runs 
in  front  of  the  articulating  processes  outwards  with  a  slight  in- 
clination upwards,  behind  the  rib  and  the  transverse  septum 
passing  dorsally  from  it,  to  the  skin.  The  muscular  branches 
radiate  into  the  surrounding  dorsal  muscle.  The  anterior 
SPINAL  or  VENTRAL  nerves  (v)  pass  through  the  lateral  septum 
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SO  as  to  come  into  contact  with  the  subvertebraX  rectus  and  its 
prolongations,  and  take  their  course  behind  the  several  ribs 
and  the  transverse  inteimuscular  septa,  and  supply  the  ventral 
muscles,  the  skin  and  the  limbs. 

The  first  cervical  nerve  (suboccipital)  passes  through  a 
foramen  in  the  atlas  direct  to  the  foremost  portion  of  the  stib- 
vertebral  rectus  and  the  adjacent  dorsal  muscle.  The  second 
cervical  nerve  passes  to  the  next  portion  of  the  subvertebral 
rectus,  and  a  branch  traversing  that  muscle  reaches  the  3rd 
nerve  and  so  enters  into  the  formation  of  the  brachial  plexus. 

The  BRACHIAL  PLEXUS  (Fig.  4)  is  formed  by  branches  from 
the  3rd,  4th,  5th  and  6th  spinal  nerves,  with  that  just  men- 
tioned from  the  2nd. 

The  third  cervical  nerve,  joined  by  the  branch  from  the 
second,  divides  into  four.  No.  1  joins  the  fourth  spinal  nerve. 
No.  2  passes  in  front  of  the  precoracoid  and  is  lost  apparently 
in  the  areolar  tissue  and  skin  of  that  region.  No.  3  traverses 
the  coracoid  hole  and  supplies  the  coraco-brachialis  superfi- 
cialiSy  the  biceps,  and  perhaps  the  coraco-brachialis  brevis.  No.  4 
supplies  the  omo-hyoid. 

Its  braDches  correspond  with  some  of  those  which  in  man  pass 
from  the  upper  part  of  the  cervical  plexus,  and  form  the  external 
CUTANEOUS  or  MUSCULO-CUTAN ECUS  mass;  and  they  correspond  serially 
with  the  OBTURATOR  nerve  in  the  hind  limb.  The  branch  to  the 
omo-hyoid  is  to  be  associated  with  the  absence  of  a  hypoglossal  nerve : 
at  least  we  could  not  discover  that  nerve  in  the  dissection  of  the 
neck  or  in  the  interior  of  the  skull. 

The  fourth  spinal  nerve  crosses  behind  the  origin  of  the  ex- 
ternal oblique  from  the  second  rib,  is  connected  with  the  third 
and  fifth  nerves  by  commissural  trunks,  and  gives  off  scapular 
branches,  which  pass  beneath  the  scapula  (subscapular)  also 
to  the  latissimus  dorsi,  dorsalis  scapulce  and  precoraco-brachial 
muscles,  and  a  cutaneous-  branch  (circumflex)  to  the  outer 
side  of  the  arm. 

The  nerves  to  the  last  two  muscles  might  be  designated  supra- 
scapular because  they  supply  the  muscles  (dorsalis  scapulce  and 
precoraeo-brachial)  which  must,  in  part  any  rate,  answer  to  the* 
muscles  (infra^  and  suprorspinai^'us),  which  are,  in  ouraelves,  supplied 
by  the  supra-scapular  nerve.  It  is  interesting  to  observe  the  nerves 
in  this  animal  taking  a  course,  behind  the  scapula  to  supply  the 
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muscles  on  the  dorsum  of  the  scapula,  corresponding  with  the  course, 
behind  the  ilium,  which  is  usually  taken  by  the  gluteal  nei-ves  in 
their  passage  to  iiie  muscles  on  the  dorsum  of  the  ilium. 

The  same  nerve  supplies  the  triceps,  and  perforating  the  long 
and  the  outer  heads  of  that  muscle  descends,  as  the  musculo- 
SPIRAL  or  RADIAL,  between  them  and  the  humerus,  then  be- 
tween the  triceps  and  the  brachialis  anticus,  and  then  between 
the  latter  and  the  extensor  muscles  arising  from  the  outer 
condyle.  It  supplies  those  muscles,  and  divides  into  two 
branches  (Fig.  17),  of  which  one  perforates  the  extensor  mass 
of  muscles,  becomes  superficial,  and  runs  along  tho  radial  edge 
of  the  forearm  and  the  radial  side  of  digit  IL  (digit  I.  is  missing) : 
the  other  branch  crosses  deeply,  between  the  extensor  mass  and 
the  radius,  to  the  back  of  the  forearm,  where  it  communicates 
with  a  posterior  interosseous  branch  from  the  median  and  with 
the  posterior  ulnar  branch  of  the  median  (the  branch  that  is  of 
the  median  which  has  descended  through  the  triceps).  It  then 
descends  the  back  of  the  forearm,'  under  the  extensor  muscles, 
perforates  the  aupirwi^or  manHs,  and  divides,  supplying  the 
apposed  sides  of  digits  II.  and  III.,  also  the  apposed  sides  of 
digits  ni.  and  IV.  (Fig.  17). 

The  course  and  disposition  of  this  nerve  corresponds  closely  with 
those  usually  presented  by  the  radial  in  higher  animals,  even  to  the 
share  it  takes  in  supplying  the  digits.  It  is  derived  from  the  middle 
of  the  brachial  plexus  in  connection  with  the  circumflex  and  subsca- 
pular, and  ia  distributed  exclusively  to  the  muscles  upon  the  dorsal 
aspect  of  the  limb. 

The  fifth  spinal  nerve  is  connected  by  a  commissural  branch 
with  the  fourth,  and  receives  the  greater  part  of  the  sixth,  that 
nerve  merely  sending  off,  besides,  a  cutaneous  branch.  It 
passes  between  the  origins  of  the  external  obHque,  from  the  3rd 
and  4th  ribs,  and  supplies  branches  to  the  pectoralis  and  coracch 
brachialis  longtts  and  probably  brachialis  anticus,  though  the 
branch  was  not  traced  to  that  muscle.  High  in  the  arm  it 
sends  a  long  nerve  (posterior  ulnar,  or,  better,  inferior 
MUSCtJLO-SPiNAL)  which,  turning  outwards  to  the  back  of  the 
arm,  perforates  the  short  or  ulnar  origin  of  the  triceps  and 
descends  through  the  triceps  to  the  radial  side*  of  the  olecranon. 
This  uerve  (Fig.  17)  then  pierces  the  extensor  carpi  ulnaris,  and 
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havitlg  i'eacbed  its  deeper  surface  and  communicated  with  the 
radial  and  with  the  posterior  interosseous  from  the  median, 
runs  along  the  dorsal  surface  of  the  ulna,  then  over  the  carpus, 
supplies  the  small  muscles  in  that  situation  upon  the  carpus 
and  metacarpus,  and  is  distributed  to  the  ulnar  side  of  digit  V. 
and  the  apposed  sides  of  digits  IV.  and  V. 

The  main  trunk  of  the  fifth  spinal  nerve  continues  its  coiirse 
as  the  MEDIAN  on  the  inner  side  of  the  arm.  It  passes  over  the 
upper  surface  of  the  humeral  portion  of  the  coraco-brachialis 
longus,  between  it  and  the  coraco-brachicUis  hrevis,  keeps  be- 
neath the  bicipital  portion  of  the  former  muscle,  and  passes  over 
lihe  «Ibow  between  the  tendon  of  the  biceps,  which  is  inserted 
into  the  radius  and  the  portion  of  the  coraco-brachicdis  longus 
which  is  inserted  into  the  ulna.  At  the  elbow  it  divides  into 
two  trunks,  an  anterior  ulnar  and  a  median,  both  of  which 
disappear  beneath  the  mass  of  flexor  muscles  arising  from  the 
inner  condyle. 

The  ULNAR  trunk  (Figs.  18  and  19)  takes  its  course 
through  the  flexor  mass  on  the  forearm,  between  the  superficial 
stratum  arising  from  the  condyle  and  the  ulna  and  the  deeper 
stratum  arising  from  the  ulna  and  supplies  both  strata.  One 
of  its  nerves  passes  to  the  flexor  dig,  subl.  through  the  pro- 
nator  teres,  or  proximal  part  of  the  condyloid  stratum,  just  as 
the  median  in  man  passes  between  the  condyloid  and  the 
ulnar  origin  of  that  muscle.  Its  terminal  branch  travels  down 
between  the  flexor  svhl,  dig.  and  the  flexor  prof,  and,  partly, 
also  under  cover  of  the  fl^exor  carpi  ulnariSy  supplying  them  in 
its  course  to  the  wrist.  It  runs  over  the  carpus,  supplies  the 
ulnar  side  of  dig.  v.,  dips  down  between  the  muscles  to  dig.  v. 
and,  like  the  external  plantar  nerve  in  the  hind  limb,  curls 
in  beneath  the  fl^exor  profundus  dig.,  and  passes  across  towards 
the  radial  side  of  the  limb,  between  that  muscle  and  the  meta- 
carpo-phaJangeij  supplying  the  latter.  At  the  interval,  be- 
tween digits  V.  and  iv.,  it  sends  down  a  branch  which  supplies 
the  apposed  sides  of  those  digits,  and  at  the  intervals  between 
rv.  and  IIL  and  between  iii.  and  il.,  it  communicates  with  the 
branches  of  the  median  which  are  passing  to  supply  the 
apposed  sides  of  iv.  and  IIL  and  ill.  and  II. 

The  MEDIAN  (Fig.  19)  trunk  takes  a  still  deeper  course  be- 
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neath  the  pronator  qimdratus,  supplying  it,  then  over  the  front 
of  the  carpus  beneath  the  flexor  profundus,  where  it  divides 
into  three  nerves,  one  supplying  the  muscles  of  the  base  of 
digit  II.  and  perhaps  passing  on  to  the  radial  side  of  that  digit ; 
the  second  supplying  the  apposed  side  of  digits  II.  and  iii.,  and 
the  third  supplying  the  apposed  sides  of  digits  ill.  and  rv.  The 
second  and  third  nerves  last  mentioned  each  receives  a  twig 
from  the  terminal  branch  of  the  ulnar  which  runs  across  the 
metacarpal  bones  and  muscles. 

The  ULNAR  nerve  always  arises  from  the  plexus  iu  company  with  the 
ICEDIAN,  and  not  uncommonly  forms  one  trunk  with  it,  not  separating 
from  it  till  the  forearm.  In  the  Cryptobranch  the  dorsal  or  posterior 
part  of  it  shows  a  tendency  to  associate  itself  in  its  course  with  the 
radial  or  dorsal  nerve-trunk  of  the  limb  forming  the  inferior  musculo- 
spiral,  which  corresponds  in  mammals  to  the  posterior  branch  of  the 
idnar  in  the  fore  limb,  and  to  the  external  saphenous  in  the  hind 
limb.  The  palmar  or  anterior  part  of  the  ulnar  carries  with  it  the 
muscular  branches  usually  given  off  directly  from  the  median  ;  and 
the  trunk  of  the  median  is  continued  on  in  a  deep  plane  as  the 
ANTERIOR  INTEROSSEOUS  to  the  carpus  and  digits. 


Nerves  to  the  Hind  Limb. 

The  nerves  to  the  hind  limb  are  derived  from  four  spinal 
nerves  (a,  b,  c,  d).     Of  these  the  foremost  (a)  sends  a  branch  to 


(J)  and  runs  downwards  as  the  obturator  nerve,  pierces  the 
pectineus  where  it  is  taking  origin  from  the  interior  of  the 
pelvis,  traverses  the  small  obturatar  hole  in  the  pelvic  shield, 
and  supplies  the  adductor  muscles  arising  from  that  shield. 
Whether  it  extends  to  the  superficial  stratum  {gracilis^  &c.) 
there  situated,  could  not  be  ascertained  with  certainty.  A 
branch  from  it  however  passes  backwards  to  join  the  branch  of 
the  sciatic,  which  enters  the  hinder  {flexor  cruris)  part  of  that 
stratum. 

4—2 
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This  connection  with  the  sciatic  is  interesting  in  relation  to  the 
fact  that  the  correspondent  of  the  obturatob  nerve  in  the  fore  limb— 
the  perforator  of  the  coracoid  or  musculo-ctttaneous — supplies  in  part 
or  wholly  the  flexors  of  the  forearm. 

The  second  nerve  (b)  sends  a  branch  to  unite  with  the  third 
and  fourth  (c  and  d)  in.  forming  the  sciatic  and  then  descends, 
over  the  brim  of  the  pelvis  upon  the  iliacus  muscle,  as  the 
ANTERIOR  CRURAL  nerve.  It  supplies  the  internal  rectuSy  the 
iliacus  and  the  pectineus,  A  long  branch  Irom  it  (internal 
saphenous)  takes  a  deep  course  between  the  pectineus  and  the 
femur  to  the  tibial  side  of  the  limb,  where  it  emerges  between 
the  gracilis  and  internal  rectics  and  descends  on  the  tibial  side 
of  the  knee  and  leg. 

The  deeper  course  down  the  thigh  than  in  ourselves  of  the  saphe- 
nous nerve  is  consequent  on  the  extension  of  the  pectineus  down- 
wards nearly  to  the  knee  (p.  20),  so  that  the  nerve  has  to  pass  under 
it  to  reach  its  wonted  place  of  emergence. 

The  third  and  fourth  nerves  (c  and  d)  pass  from  the  spinal 
column,  the  one  in  front  and  the  other  behind  the  level  of  the 
ilium,  unite  and  are  joined  by  a  branch  from  the  second  nerve 
(J)  to  form  the  SCIATIC,  which  emerging  between  the  ischio- 
femoral and  the  gluteus  or  piriformis,  gives  off  several  branches 
to  the  surrounding  muscles,  dorsal  and  plantar — ^to  the  pyri- 
formis,  glutei,  gluteo-rectus  and  biceps,  to  the  caudo-femoral, 
caudO'Crural  and  caudo-peddl,  and  to  the  hinder  part  of  the 
flexor  (yruris  {semitendinosus  and  semimembranosus). 

It  gives  off  also  the  musculo-spiral  or  peroneal  nerve 
(Fig.  10),  which  descends  in  the  thigh  under  cover  of  the  biceps, 
supplying  it  and  passing  above  or  in  front  of  it  at  the  knee, 
then  runs  beneath  the  peroneus,  between  it  and  the  fibula,  to 
join  a  large  branch  from  the  anterior  tibial  and  supply  the 
peronei  and  the  extensor  digitorum  longus.  It  descends  on  the 
front  of  the  leg  beneath  the  eoct  digitorum  superficial  to  the 
extensor  halluds  and  on  the  fibular  side  of  the  extensor  brevis, 
and  sends  nerves  to  the  fibular  side  of  digit  v.  to  the  apposed 
sides  of  digits  iv.  and  v.,  and  ends  in  a  nerve  which  joins  the 
branch  of  the  anterior  tibial  in  the  interval  between  digits  ill. 
and  IV. 
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The  PERONEAL  or  MUSCULO-SPiRAX  nerve  answers  to  the  radial  or 
MUSCULO-spiRAL  of  the  fore  limb,  and  not  at  all  to  the  ulnar,  though 
its  name  might  seem  to  imply  the  contrary.  The  differences  between 
the  musculo-spirals  in  the  two  limbs,  that  is  between  the  peroneal 
and  the  radial,  are  dependent  chiefly  or  entirely  upon  the  difference 
in  the  direction  of  the  rotation  in  the  two  limbs  causing  a  variation 
in  the  direction  best  adapted  for  the  nerve-course.  This  is  probably 
the  reason  that  the  peroneal  does  not  traverse  the  whole  thickness 
of  the  quadriceps,  but  only  that  part  segmented  froni  it  which 
becomes  the  biceps.  Indeed  where  the  rotation  of  the  limb  is  com- 
plete, as  in  Man,  the  nerve  does  not  traverse  even  the  biceps,  as  it 
does  in  these  lower  animals,  but  only  gets  under  cover  of  it  or  keeps 
along  its  hinder  edge.  For  the  same  reason  the  nerves  to  the  qucui- 
riceps  pass  in  front  of  the  pelvis  as  anterior  crural,  while  those  to 
the  triceps  pass  behind  the  shoulder-girdle  bound  up  in  the  radial. 

The  SCIATIC  nerve  (Fig.  10)  then  divides  into  two,  which  in 
the  left  limb  pass  on  the  two  sides  of  the  femoro-fibuhr,  and 
are  joined  by  a  connecting  trunk  beyond  it,  so  as  to  encircle  the 
muscle.  (In  the  right  thigh  the  sciatic  trunk  passes  on  the 
tibial  side  of  the  femoro-fibular  and  divides  subsequently.) 
The  outer  division  (external  popliteal)  supplies  the /emoro- 
fihvlar,  sends  a  (sural)  branch  to  the  stratum  of  the  flexor 
mass  arising  from  the  fibular  condyle,  passes  between  the 
condyloid  and  fibular  part  of  the  superficial  stratum,  descends 
between  the  two  strata  along  the  fibular  edge  of  the  flexor  pro- 
fundus digitorum  (Fig.  11)  between  it  and  the  origin  of  the 
flexor  sublimis  from  the  fibula.  It  passes  beneath  the  tarsus, 
curls  over  (deeper  than)  the  flexor  profundus,  and  then  runs 
across  the  metatarsus  as  far  as  digit  ii.  between  the  flexor-pro- 
fundus  and  the  metatarao-phalangei.  In  its  course  it  supplies 
the  fibular  portion  of  the  flexor  sublimis,  the  whole  of  the  deep 
flexor  stratum  (tibialis  posticus,  flexor  profundus,  flexor-hallu^is 
and  accessorius),  the  small  muscles  in  the  sole,  the  fibular  side 
of  digit  v„  the  apposed  sides  of  iv.  and  v.  Between  digits 
III.  and  IV.  and  between  ii,  and  iii.  it  joins  branches  from  the 
posterior  tibial,  and  the  combined  nerves  supply  the  apposed 
surfaces  of  these  digits. 

The  inner  division  (internal  popliteal,  Fig.  10)  in  the 
left  limb  pierces  the  caudo-femoral  close  to  its  attachment  to 
the  femur  (in  the  right  limb  it  passes  on  the  fibular  side  of  this 
tendon  going  between  it  and  the  femoro-fibular).     It  gives  oflf 
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a  long  branch  which  descends,  gives  filaments  to  the  lower  part 
of  the  flexor  cruris  {semitendinosus  and  semimembranosus),  per- 
forates it,  and  runs  down  on  the  tibial  side  of  the  leg  and  foot, 
accompanying  the  internal  saphenous  towards,  and  probably 
upon,  the  tibial  side  of  the  hallux.  The  latter  part  of  its 
course  corresponds  with  that  of  the  superficial  branch  of  the 
radial  nerve  upon  the  radial  edge  of  the  forearm.  The  next 
branches  from  the  internal  popliteal,  in  conjunction  with  branches 
from  the  external  popliteal,  supply  both  strata  of  the  flexor 
mass.  The  nerve  (Figs.  10  and  11)  passes  deeply  beneath  (in 
front  of)  the  flexor  mass  and  the  pronator  tibice  or  popliteua 
which  it  supplies,  gives  off  the  ANTERIOR  TIBIAL,  descends  as 
POSTERIOR  TIBIAL  behind  the  tarsus  and  metatarsus,  and  divides 
into  two  branches,  which,  joined  by  branches  from  the  external 
popliteal,  supply  the  intervals  between  digits  I.  and  ll.  and  II. 
and  III, ;  also,  probably,  the  deep  muscles  on  the  tibial  side  of 
the  sole. 

The  ANTERIOR  TIBIAL  nerve  supplies  the  tibialis  anticus, 
descends  over  the  ankle  and  tarsus,  and  divides  into  two  nerves; 
one  passes  superficially  to  the  eoutensor  halluds  over  the  tarsus 
towards,  and  we  believed  to,  the  interval  between  and  the  ap- 
posed sides  of  digits  I.  and  II,;  the  other  passed  beneath  the 
extensor  halluds,  supplying  it,  and  divides  into  nerves  to  the 
apposed  sides  of  digits  IL  and  III.  and  of  III.  and  IV.,  these 
nerves  being  joined  by  the  terminal  branches  from  the  peroneal. 

The  similarity  in  the  course  and  disposition  of  the  external  and 
INTERNAL  POPLiTEAi<  nerves  and  their  plaiitar  branches  with  the  course 
and  disposition  of  the  ulnar  and  median  nerve  and  their  palmar 
branches  is  what  might  have  been  anticipated  from  the  similarity  of 
the  muscles  in  the  corresponding  parts  of  the  leg  and  forearm. 
Dorsally  the  supply  of  the  tibial  d^ts,  wholly  or  partly,  by  the 
anterior  tibial  derivation  from  the  posterior  tibial  nerve  in  this 
and  other  animals,  would  scarcely  have  been  expected  from  anything 
in  the  construction  of  the  hind  limb.  The  anterior  tibial  nerve  is  in 
the  fore  limb  represented  in  Cryptobranch  by  the  branch  of  the 
MEDIAN  passing  dorsally  to  join  the  radial  and  inferior  musculo-spiraL 
The  fibular  digits  are  supplied  by  the  musculo-spiral  (peroneal) 
of  the  sciatic  and  the  ulnar  digits  by  the  inferior  musculo- spiral 
branch  of  the  median:  the  only  difference  being  that  the  nerves 
to  the  outer  digits  in  the  fore  limb  keep  company  with  the  main 
nerves  of  the  limb  (median  or  median  and  ulnar)  longer  than  their 
correspondents  in  the  hind  limb  keep  company  with  the  sciatic.     Or, 
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it  might  be  said^  the  musculo-sfiral  in  the  hind  limb  detaching 
itself  from  the  main  trunks  carries  with  it  the  dorsal  nerves  of 
the  fibular  digits.  In  ourselves  the  dorsal  nerve  of  the  ulnar  digits 
— the  'inferior  MUSCfULO-sPiRAL*  as  it  may  be  called — kee])S  company 
with  the  ULNAR  nerve  to  the  middle  of  the  forearm,  and  the  dorsal 
nerves  of  the  fibular  digits  (the  external  saphenous)  is  derived  partly 
from  the  musculo-spiral  or  peroneal,  and  partly  from  the  pop- 
liteal. 

The  chief  differences  from  the  corresponding  nerves  in  Man,  in 
addition  to  those  just  mentioned,  are  (1)  the  deeper  position  of  the 
digital  branches  in  the  palm  and  sole  beneath,  instead  of  superficial 
to,  the  flexor  tendons.  In  the  fore  limb  the  branches  to  the  ulnar 
digits  are  derived  from  the  deep  palmar  branch  of  the  ulnar  instead 
of  from  a  superficial  branch;-  and  those  of  the  radial  digits  come  from 
the  interosseous  which  (in  Cryptobranch)  forms  the  main  trunk  of 
the  MEDIAN,  instead  of  coming  off  near  the  elbow  by  a  branch  which 
separates  from  the  interosseous  upon  the  flexor  profundus,  and  the 
size  of  which  causes  it  to  be  regarded  as  the  main  trunk.  (2)  In  the 
hind  limb  the  external  popliteal  is,  in  Cryptobranch,  like  the  ulnar, 
continued  to  the  digits ;  whereas  in  Man  the  course  of  the  nerves  to 
the  fibular  digits  is  not  along  the  fibula,  with  the  nerve  which  accom- 
panies the  peroneal  artery,  and  which  is  the  representative  of  the 
ULNAR  nerve,  but  with  the  posterior  tibial,  which  is  the  representa- 
tive of  the  MEDIAN,  till  they  reach  the  foot,  where  they  separate,  and 
form  the  external  plantar  nerve. 


An  interesting  feature  in  the  nerves  of  this  animal  and  its  allies 
as  compared  with  those  of  higher  animals  is  the  simple  structure  of 
the  BRACHIAL  and  crural  plexuses,  which  may  be  associated  with 
the  imperfect  segmentation  and  specialization  of  the  action  of  the 
limb-muscles.  The  office  of  these  plexuses,  we  may  conclude,  is  to 
ensure  that  harmony  and  those  nice  balancing  modifications  in  the 
degi*ee  of  action  of  the  muscles — the  opponents  as  well  the  co-opera- 
tives— ^upon  which  the  adjustment  and  proper  direction  of  the  move- 
ments of  the  limbs  depend.  This,  it  may  be  inferred,  is  effected  by 
such  an  arrangement  of  bundles  in  the  plexuses  that  a  certain  number 
of  the  filaments  of  any  nerve  presiding  over  one  muscle,  or  set  of 
muscles,  are  distributed  among  the  nerves  destined  to  each  of  the 
other  muscles  or  sets  of  muscles ;  so  that  an  impression  transmitted  to 
one  muscle  or  set  of  muscles  is  in  duly  ordered  degree  communicated 
to  each  of  the  other  muscles.  Where,  consequently,  the  muscles  are 
numerous,  the  interchanging  branches  between  the  nerves  requisite 
for  this  purpose  will  be  numerous  and  form  a  complicated  plexus; 
and  where  the  muscles  are  few  the  plexus  will  be  proportionately 
simple.  The  same  object  may  be  attained  by  intercommunicating 
filaments  between  the  nerves  in  the  distal  parts  of  the  limb,  or  by  two 
or  more  passing  to  the  same  muscle,  Thus  the  ninth  and  the 
cervical  nerves  intercommunicate  before  supplying  the  omo-hyoid  in 
ourselyes,  while  the  stemo-mastoid  and  trapezius  are  each  supplied  by 
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branches  of  the  spinal  accessory  and  of  the  cervical  nerves  passing 
separately  into  them;  and  the  communicating  branches  above  desciibed 
between  the  obturator  and  sciatic,  and  between  the  median,  radial, 
and  posterior  ulnar  at  the  back  of  the  forearm,  indicate  that  the 
offices  performed  by  the  proximal  plexuses  in  ourselves  are,  to  a 
greater  relative  extent,  performed  by  distal  plexuses  or  communi- 
cations in  the  Cryptobranch. 

The  course  which  the  nerve-current  follows,  like  that  of  the  blood- 
current,  is,  in  each  case,  probably  regulated  or  greatly  modified  by 
convenience;  and  a  nerve  in  its  way  to  a  particular  muscle  takes 
usually  the  most  direct  course,  and  may  attach  itself  to  one  set  of 
nerves  or  another,  according  as  either  lies  more  across  its  path.  I 
have  already  alluded  to  the  difference  in  rotation  of  the  fore  and  hind 
limbs  as  a  cause  of  difference  of  distribution  of  the  nerves  in  the  two. 
The  rotation  in  each  limb  attains  its  maximum  in  ourselves,  and 
causes  the  divergence  of  the  nerves  in  the  two  limbs  to  be  greater 
than  in  the  Cryptobranch.  For  examples;  the  extensors  of  the  leg 
and  of  the  forearm  are  both  in  that  animal  chiefly  supplied  by  nerves 
passing  behind  the  respective  girdles ;  in  Man  the  nerves  to  the  ex- 
tensors of  the  forearm  pass  behind  the  scapula,  whereas  those  to  the 
extensors  of  the  leg  pass  in  front  of  the  pelvis. — In  Cryptobranch, 
the  nerves  to  the  muscles  on  the  dorsum  of  the  scapula  and  to  the 
pectoral  pass  behind  the  shoulder,  and  those  to  the  muscles  on  the 
dorsum  to  the  ilium  and  to  the  gracilis  pass  behind  the  hip ;  in  Man 
the  scapula  being  thrown  as  well  turned  more  backwards,  the  nerves 
(pectoral  and  suprascapular)  to  the  corresponding  muscles  in  the  fore 
limb  pass  in  front  of  the  shoulder,  while  those  in  the  hind  limb 
(obturator  and  gluteal)  pass  behind  the  hip. — In  Cryptobranch  the 
nerves  on  the  palmar  and  plantar  aspects  of  the  two  limbs  below  the 
elbow  and  knee  present  scarcely  any  difference.  In  Man  the  nerves 
to  all  the  digits  of  the  hind  limb  proceed  together  in  the  posterior 
tibial  nerve  as  far  as  the  ankle ;  the  companion  of  the  peroneal  artery, 
which  is  the  representative  of  the  ulnar  nerve,  is  a  mere  muscular 
branch;  whereas,  in  the  fore  limb,  the  nerves  to  the  ulnar  digits  take 
their  course  down  the  forearm  in  the  ulnar  nerve  quite  separate  from 
the  nerves  to  the  other  digits,  which  are  bound  together  in  what  we 
call  the  median  nerve.  These  points  indicate,  as  do  the  variations 
observed  in  this  and  other  animals  and  in  man,  that  nerve-course  is 
somewhat  too  arbitrary  or  too  much  regulated  by  convenience  in  each 
instance  for  us  to  be  able  to  rely  upon  the  disposition  of  nerves  as 
at  all  sure  guides  to  the  discernment,  in  difficult  cases,  of  the  homo- 
logical  relations  of  muscles  and  other  structures. 
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DESCRIPTION  OF  FIGURES. 

They   are    all   representations    of  dissections  of   the  Cryptobranch 

unless  it  is  otherwise  specified. 

Fig.  i.  Transverse  section  through  tail.  F,^  fascial  investment 
covering  the  part,  ensheathing  the  ventral  and  dorsal  lateral  muscles 
and  sending  down  laminae  to  the  vertebral  processes.  D-f-,  dorsal 
fiit-mass  in  triangular  space  between  fascial  laminae  on  either  side 
descending  to  dorsal  spines  and  superficial  lamina  passing  across. 
F.y!,  and  L.f,^  ventral  and  lateral  fat-masses  similarly  situated.  S,  l.f,, 
supra-lateral  &,t-mass  with  posterior  spinal  nerve  curling  from  beneath 
it.     The  infra-lateral  fat-mass  is  similarly  situated. 

Fig.  2.  Muscles  of  the  lefb  side  of  the  tail,  hinder  part  of 
abdomen,  and  dorsal  aspect  of  left  thigh.  2).,  dorsal  muscle  of  tail. 
Fl,  ventral  muscle  of  tail.  The  lateral  septum  is  seen  between  these 
two.  7.  c.  The  iliac  part  of  ventral  muscle  (Ilio-caudal)  passing  over 
the  ilium  (/.)  and  continued  into  the  internal  oblique  (7.  0.),  E,0,^ 
external  oblique  which  has  been  partly  divided  and  reflected  up- 
wards and  downwards  to  expose  the  internal  oblique  and  transversa- 
lis.  E,  (/,,  the  part  of  external  oblique  attached  to  the  spine  of  the 
pubes  and  extending  upon  the  hip  between  {Or,)  gracilis  and 
\Pect.)  pectineus.  ^V.,  transversalis  exposed  by  reflection  of  ex- 
ternal oblique  and  removal  of  part  of  internal  oblique.  Py.,  pyramid- 
alis.  IL,  iliacus.  GL  r.,  gluteo-rectus.  B,  biceps.  R,  ^.,  rectus 
internus.  T,  a.,  tibialis  anticus.  Ext,  d,,  extensor  digitorum.  P., 
peroneus. 

Fig.  3.  Right  side  of  hinder  part  of  abdomen,  of  tail  and  right 
bind  limb  shewing  the  caudal  muscles  and  the  extension  of  the  ex- 
ternal oblique  into  the  fascial  tissue  on  the  dorsum  of  the  thigh. 
2).,  dorsal  muscle  of  tail.  7.  c,  ilio-caudal.  C.f.,  caudo-femoral. 
C.  cr,y  caudo-crural.  Isch,  c,  ischio-caudal.  E,  0.,  external  oblique 
reflected  from  around  the  ilium  to  show  its  connection  with  the  ilium 
(p.  13).  E,  0^,y  external  oblique  of  the  left  side  inserted  into  the 
edge  and  horn  of  the  prepubic  cartilage. 

Fig.  4.  Interior  view  of  the  muscles  on  the  left  side  of  the 
under  surface  of  the  back  of  the  abdomen  with  the  nerves  of  the 
brachial  plexus.  F.,  F.,  right  sides  of  the  bodies  of  the  vertebrae 
uncovered.  7.  v.  inter- vertebral  substances.  S,  v,  B.,  sub- vertebral 
rectus.  J),  C,  depressores  costarum.  Tr,,  transversalis.  7.  0.,  in- 
ternal oblique  seen  in  shadow  through  the  hole  cut  in  the  transversa- 
lis. iV.,  Nerve  lying  between  transversalis  and  internal  oblique. 
In  the  upper  part  of  the  drawing  are  two  separate  portions  of  the 
internal  oblique  which  arise  from  the  fourth  and  fifth  ribs.  (7., 
coracoid.  P.  (7.,  pre-coracoid.  aSI,  serratus.  Tr.,  trapezius.  L.  S,, 
levator    scapulae.     G,/,,    constrictor    faucium,      F.,   Vagus    nerve, 
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0,h,N.y  omo-hyoid  nerre  coming  from  the  third  cervical  nerve. 
6,  the  sixth  cervical  nerve,  the  hindmost  contributor  to  brachial 
plexus,  indicated  by  a  dotted  line  where  it  is  covered  by  the  trans- 
versalis.  It  is  seen  in  front  of  the  transversalis  joining  the  fifth 
cervical  nerve. 

Fig.  5.  Under  surface  of  fore-part  of  trunk,  neck  and  shoulders. 
E.  0.,  external  oblique  passing  into  (P,)  pectoral.  The  right  pectoral 
and  external  oblique  have  been  reflected  with  the  coracoids  showing 
/.  0,,  internal  oblique  attached  to  upper  plate  of  (iS^.)  sternum  (p.  15); 
the  lower  plate  is  exposed  beneath  it.  Sc.^  scapula.  (7.,  coracoid, 
P,  c,  pre-coracoid.  G,  h.  br,,  coraco-brachialis  brevis.  C,  o.,  coraco- 
olecranalis.  0.  h,,  omo-hyoid.  F.  c.  6.,  precoraco-brachial.  Ep,  c.  6., 
epicoi*aco-brachial.  J). «.,  dorsalis  scapulae.  B,  ff,,  Basi-hyoid  with 
cartilaginous  nucleus,  behind  its  middle,  in  the  branchio-hyoid  liga- 
ment. C,  ff,,  comua  of  the  hjoid.  E,  (7.,  entogloasal  cartilage. 
£^,JB\  first  branchial  arches  with  the  copula  ((7.)  between  them. 
B'y  second  branchial  arch.  S,  c.  C,  subcutaneus  colli  divided  and 
reflected  to  either  side  and  seen  passing  uader  and  attached  to  the 
ramus  of  the  jaw.  M.  H,,  the  mylo-hyoid.  D.  M,,  depressor  mandibulse. 
2).  digastric.  S,  H.y  foremost  part  of  internal  oblique  or  sterno-hyoid 
passing  to  (C,)  copula  and  entoglossal  cart.  G.  b,,  genio-branchial. 
JB,  H,,  branchio-hyoid.     /.  Jf.  inter-mandibular. 

Fig.  6.  Deep  view  of  under^surface  of  neck  with  right  fore-limb. 
S.  V.  R,y  subvertebral  rectus  passing  to  base  of  skull.  L.  sc,  levator 
scapulae.  Tr,,  trapezius  inserted  between  pre-coracoid  and  scapula. 
D.  8c,y  dorsalis  scapulae.  S,  G,,  subcutaneus  colli.  Gr.  /,,  constrictor 
faucium.  J).  M.,  depressor  mandibulae.  !>,,  digastric.  (7.,  coracoid. 
P.  (7.,  pre-coracoid. 

Fig.  7.  Diagrammatic  representation  of  abdominal  muscles  more 
particularly  of  the  external  (E  0,)  and  internal  (/.  0,)  obliqae  and 
the  rectus.  E,  0,  E,,  the  external  layer  of  rectus  formed  by.  the 
fibres  of  the  external  oblique.  7.  0.  Ji.y  the  deeper  layer  of  rectus 
formed  by  the  fibres  of  the  internal  oblique.     Tr.,  transversalis. 

Fig.  8.  Muscles  of  tail  and  left  hind-limb :  the  latter  has  been 
turned  up  so  as  to  shew  the  plantar  surface.  2>.,  Dorsal,  and  F., 
ventral  muscles  of  tail  separated  by  the  lateral  septum.  /.  c,  ilio- 
caudal.  Isch.  c,  Ischio-caudal.  (7»/.,  caudo-femorai.  G,  cr.,  caudo- 
crural.  G.p,,  caudorpedal.  I./,,  ilio-femoral,  or  biceps.  E*/^, 
femoro-fibular,  or  short  portion  of  biceps.  P.,  pubes.  Gr,,  gracilis. 
St.,  semitendinosus.  T.  a.,  tibialis  anticus.  Fl.  d.  «.,  flexor  digitorum 
sublimis. 

Fig.  9.  Plantar  aspect  of  left  hind  leg  and  foot.  G.  p.,  caudo- 
pedal.  i^^.  ^.,  flexor  tibiae  (semitendinosus,  <fcc.).  Flp,y  flexor  mass 
of  foot.  FL  d,  s.,  flexor  digitorum  sublimis  divided  and  reflected 
upwards  and  downwards.  Fr,p,,  pronator  pedis,  or  part  of  flexor 
mass  inclined  to  tibial  side  of  foot  with  its  superficial  fibres  running 
into  under-surface  of  flexor  dig.  subl.  Fl.  cL  p.,  flexor  digitorum  pro- 
fundus. i\r.,  nerve  to  sole  lying  on  Fl.  dig.  Abd.,  abductor  minimi  digitL 
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Fig.  10.  Muscles  and  nerves  on  plantar  aspect  of  left  hind  limb. 
I,y  internal  surface  of  ilium  with  fibres  of  internal  oblique  passing 
to  and  from  it.  G,f.^  caudo-femoral.  (7.  cr.,  caudo*crural.  C.p., 
caudo-pedal  joined  by  portion  from  ischium.  Fl.c*,  flexor  cruris. 
Gl.  r,y  gluteo-rectus.  B,  biceps.  F.  /.,  femoro-fibular.  S,,  sciatic 
nerve  passing  beneath  ilium  and  sending  nerves  to  above  muscles. 
jP.,  peroneal  nerve.  £.  P.,  external  popliteal  /.  F,,  internal  pop- 
liteal Pr. />.,  pronator  pedis.  FLd,p,,^exor  digitorum  profundus. 
Fl.  d.  8,,  flexor  digitorum  sublimis,  of  which  the  lower  part  has 
been  removed. 

Fig.  11.  Muscles  and  nerves  on  plantar  aspect  of  leg  and  foot. 
FL  c,  flexor  cruris,  a.  a.  a,,  flexor  sublimis,  divided  and  reflected 
upwards  and  downwards  (p.  26).  Fl,  p.,  flexor  profundus.  Fr.p,^ 
pronator  pedis.  F.  jP.  N,,  external  popliteal  nerve.  /.  F.  iV.,  in- 
ternal popliteal  nerve. 

Fig.  12.  Deep  muscles  of  sole,  -P/.d  «.,  flexor  digitorum  sub- 
limis turned  up,  and  the  lower  part  removed,  shewing  the  cut  edge  of 
fibres  which  passed  into  FL  d,  8.  FL  d,  p,,  flexor  digitorum  pro- 
fundus divided,  the  lower  part  removed.  Fr,p.y  pronator  pedis 
rising  at  the  lower  part  to  join  FL  d.  s.  T,  m.,  tarso-metatai'sals. 
M.p,,  metatarso-phalangei.  Fh.  phalangei  I,,  interosaeus.  Abd,^ 
abductor  minimi  digitL 

Fig.  13.  Back  of  leg  and  sole  of  Menobranch  dissected  to  shew 
the  flexor  digitorum  profundus  nearly  divided  in  two,  the  tarsal  car- 
tilage intervening  between  its  crural  and  its  pedal  parts.  FL  d, «., 
flexor  digitorum  sublimis.    Fr.  p,,  pronator  pedis. 

Fig.  14.  Deep  dissection  of  plantar  aspect  of  right  hind  leg 
shewing  Fr,  t,  pronator  tibiae.  FL  c,  flexor  cruris  reflected.  G.  p., 
caudo-pedaL  FLd.  &,  flexor  sublimis  reflected  upwards.  Fr.p.y  pro- 
nator pedis  reflected;  below  it  is  blended  with  flexor  subl.  FL  d.pr.^ 
flexor  profundus.  T,,  lower  end  of  tibia.  The  fibular  and  posterior 
tibial  nerves  are  shewn,  the  latter  passing  in  front  of  pronator 
tibise. 

Fig.  15.  Muscles  on  dorsal  aspect  of  left  leg  and  foot.  (7.,  con- 
dyles of  femur.  /.  i?.,  internal  rectus.  T,  a.,  tibialis  anticus  passing 
to  tarsus;  T.a\  tibialis  anticus  inserted  into  tibia.  GLr,y  tendon 
of  *  gluteo-rectus  passing  to  lower  end  of  tibia  between  extensor 
digitorum  and  tibialis  anticus;  E,d.,  upper  part  of  extensor  digi- 
torum turned  to  one  side.  E,d',<,  portion  of  extensor  digitorum 
joining  peroneus  (P.)  F,  d^\,  extensor  digitorum  reflected  down- 
wards. S.  /?.,  supinator  pedis.  F.  d,  br,j  extensor  digitorum  brevis. 
F,  d.  br\,  slip  from  extensor  brevis  to  supinator  pedis.  Abd.,  ab- 
ductor minimi  digiti 

Fig.  16.     View  and  letters  similar  to  preceding.    /.,  interossei. 

Fig.  17.  Muscles  of  left  forelimb,  with  the  radial  and  inferior 
musculo-spiral  nerves  seen  in  the  back  of  the  forearm.  (7.,  coracoid. 
P.  G.y  pre-coracoid.    /?.,  scapula.   F.p,  c,  epicoracoid  muscle.    P.  c.  6., 
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pre-coraco-brachialis.  B,  biceps,  detached  from  the  scapula  and  turned 
back  to  shew  ((7.  6. 6r.)  the  coraco-brachialis  brevis.  (7.  h,  L,  coraco- 
brachialis  longus.  Pect,  pectoral.  Tr.,  trapezius.  Z.  a.,  levator  sca- 
pulse.  J).  9.,  dorsalis  scapulae.  Br,  a.,  brachialis  anticus.  £Jxt  c.  r., 
extensor  carpi  radialis.  JSoct,  d,  «.,  upper  and  lower  parts  of  Ext.  d. 
sublimis,  of  which  the  greater  portion  has  been  removed.  Ext.  c.  w., 
extensor  carpi  ulnaris.  Sup,  /.,  supinator  longus.  Sup,  br,,  supinator 
brevis.  Sup,  w.,  supinator  mands.  £Joct,  d,  br,,  extensor  digitorum 
brevis. 

Fig.  18.  Muscles  of  right  forelimb.  C,  coracoid  with  (Up,  c,  b.) 
epicoraco-brachialis.  B,,  biceps.  jET.,  humerus.  C,  b,  /.,  coraco- 
brachialis  longus,  with  divisions  to  biceps,  to  ulna,  and  to  condyle 
of  humerus,  Pect,  pectoral  divided  and  thrown  outwards.  Br.  a., 
brachialis  anticus.  Fl,  c.  r.,  flexor  carpi  radialis.  Pr,  t.,  pronator 
teres  perforated  by  the  nerve  to  (Fl,  d.  a.)  flexor  digitorum  sublimis, 
which  has  been  divided  and  reflected  upwards  and  downwards. 
jP^.  c.  w.,  flexor  carpi  ulnaris.  Fl.d.p,,  flexor  digitorum  profundus. 
Pr.  q,,  pronator  quadratus.    Pr,  m.,  pronator  manils.    B.  radius. 

Fig.  19.  Muscles  and  nerves  on  palmar  aspect  of  right  forearm 
and  hand.  Fl,  d. «.,  flexor  subHmis  digitorum  divided  and  reflected 
upwards  to  the  humeinis  and  towards  the  ulna  and  downwards  at  its 
attachment  to  the  digits.  Fl.d.p.,  flexor  digitorum  profundus  ra- 
diating to  the  digits  with  the  carpal  cartilages  appearing  through  it. 
Pr.  m.,  pronator  mands  divided  and  reflected.  Pr,  t.,  pronator  teres. 
Fl.  c.  r.y  flexor  carpi  radialis.  Pr,  q.,  pronator  quadratus.  P  pha- 
langeus.      U.,  ulnar  nerve  and  branches.     Jf.,  median  nerve. 

Fig.  20.  Muscles  and  nerves  on  the  upper  part  of  the  head. 
T.y  temporal  muscle  of  right  side;  on  the  left  side  the  upper  part  of 
the  muscle  has  been  removed  leaving  only  the  part  near  the  inser- 
tion. M,,  masseter.  On  the  left  side  the  upper  part  has  been  re- 
moved (exposing  the  suspensorium  with  the  dentary  nerve  in  front 
and  the  seventh  nerve  behind);  and  the  lower  part  has  been  turned 
back  to  shew  its  insertion  into  the  lower  jaw  and  the  dentary 
nerves  passing  into  the  jaw.  On  the  right  side  a  branch  of  the  thii'd 
division  of  the  fifth  is  seen  emerging  from  beneath  the  masseter  and 
joining  the  seventh.  7a.  Conjoined  branch  of  7th  and  5th — the  sub- 
mental nerve.  In  the  left  orbit  are  seen  the  ophthalmic  nerve 
near  the  inner  part  of  the  orbit  giving  off  the  ciliary  nerve  and  the 
supramaxillary,  with  the  optic  crossing  from  the  inner  side  of  the 
orbit  over  the  latter.  H,,  hinder  end  of  the  hyoid  cornu  with  (St.) 
styloid  cartilage  between  it  and  the  jaw,  2).,  dorsal  muscle  ex- 
tending to  head. 

Fig.  21  represents  a  piece  of  the  side  from  which  the  lateral 
muscle  (Z.)  has  been  partly  removed  to  shew  one  of  the  spinal  nerves 
emerging  from  the  vertebral  foramen  just  behind  the  rib  (E.)  and 
dividing  into  anterior  or  intercostal  or  ventral  (F.)  and  posterior 
branches.  C.  cutaneous  nerve  from  the  latter.  The  posterior 
branches  pass  in  front  and  behind  the  articulating  processes  to  the 
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dorsal  part  of  the  lateral  mxiscle.     The  anterior  branch  runs  along 
the  hinder  border  of  the  rib.     /.,  inscription  in  the  dorsal  muscle. 

Fig.  22.  View  of  the  brain  and  cerebral  nerves  in  situ,  the  upper 
part  of  the  skull  and  the  meninges  with  the  fine  areolar  tissue  which 
occupied  the  large  interval  between  the  dura  matet*  and  the  skull 
having  been  removed.  1.  The  olfactory  nerve  expanding  into  the 
cerebral  hemisphere  (Schmidt,  G.  and  V.  der  H.  judged  that  there 
was  a  cavity  in  the  hemisphere.  In  my  specimen  the  part  was  too 
sofi  for  this  to  be  decided).  The  hypophysis  was  very  large  and 
occupied  a  distinct  digital  fossa  on  the  upper  surface  of  the  basis 
cranii.  There  was  also  a  Pineal  Gland  but  much  smaller.  2.  The 
optic  nerve  passing  from  beneath  the  hemisphere.  The  two  optic 
nerves  are  quite  separate  from  one  another,  and  do  not  cross,  each 
running  direct  from  the  hemisphere  to  the  orbit  of  the  same  side. 
3.  The  third  nerve  {Tnotor  oculi)  passing  from  beneath  the  hemi- 
sphere. 4.  The  fourth  nerve  passing  from  the  strand  at  the  side  of 
the  third  ventricle.  The  third  and  fourth  nerves  escape  through 
small  foramina  in  the  dura  mater  and  apparently  accompany  the 
ophthalmic  part  of  the  fifth.  5.  The  fifth  nerve  passing  from  the 
side  of  the  forepart  of  the  brain  bounding  the  fourth  ventricle :  it 
expands  into  the  Crasserian  ganglion  as  it  enters  the  dura  mater. 
7.  The  seventh  nerve  passes  from  the  side  of  the  back  of  the  brain 
bounding  the  fourth  ventricle  and  divides  into  the  portio  dura  and 
the  auditory  part.  8.  Two  nerves  passing  from  the  medulla  oblongata, 
meeting  as  they  enter  a  common  hole  in  the  dura  mater  and  skull, 
and  forming  the  eighth  nerve.  The  anterior  of  the  two  is  probably 
the  glosso-pharyngeal,  and  the  small  nerve  seen  joining  the  vagus 
from  behind  is  probably  the  representative  of  the  spinal-accessory. 
They  are  so  regarded  by  Schmidt,  G.  and  V.  d.  H.,  who  also  describe 
a  nerve  which  they  traced  through  an  anterior  condyloid  foramen  as 
the  9th  or  hypoglossal  nerve.  We  could  not  discover  any  represen- 
tative of  the  9th  nerve  in  the  cranial  cavity. 


ON  THE  COMPOSITION  OF  THE  CARPUS  OF  THE 
DOG.  By  Professor  W.  H.  Floweb,  F.R.S.  (Read  at  the 
Meeting  of  the  British  Association,  at  Edinburgh,  Aug.  7, 

1871.) 

The  number  of  the  elements  forming  any  part  of  the  skeleton 
in  the  larger  number  of  animals  and  therefore  regarded  as 
normal  or  'typical*,  may  be  exceptionally  reduced  in  certain 
species,  either  by  absolute  suppression  or  by  the  union  of  two 
or  more  elements. 

This  union  may  be  brought  about  either  by  (1)  coalescence, 
where  a  single  part  is  formed  by  the  fusion  of  two  or  more 
elements  developed  separately  in  the  embryo;  or  (2)  connor- 
scence,  where  a  part  which  (as  far  as  can  be  traced)  has  been 
single  from  the  first,  in  one  individual,  represents  by  its  form, 
situation  and  connection  with  surrounding  parts,  two  or  more 
distinct  elements  in  another  individual. 

An  example  of  coalescence  in  the  carpus,  is  seen  in  the  genus 
Salamandra,  in  which,  according  to  Gegenbaur's  observations*, 
the  intermediwni  and  ulnare  are  distinct  in  the  new-bom,  but 
united  in  the  adult  animal. 

On  the  other  hand,  the  unciforme  of  the  mammal's  carpus 
which  represents  the  two  carpal  bones  of  the  ulnar  side  of  the 
distal  row  of  reptiles,  is,  as  far  as  is  at  present  known,  an 
example  of  connascence;  for  in  no  mammal  has  this  bone  been 
found  to  have  origin  in  two  distinct  centres  of  ossification,  or  in 
separate  cartilages. 

This  distinction  is  important,  although  it  is  obvious  that 
it  can  only  be  employed  in  cases  in  which  our  knowledge  of  the 
development  of  the  part  is  complete,  and  a  gradual  conversion 
of  the  less  into  the  more  perfect  condition  of  union  in  successive 
generations  and  by  various  intermediate  or  transitional  condi- 
tions is  perfectly  conceivable. 

In  the  dog  and  other  animals  of  the  order  Camivora,  as 
is  well  known,  a  single  bone  represents,  by  its  position  and  rela- 

*  Untersuehungen  zur  vergleichenden  Anatomie  der  Wirhelthiere^  Ites  Heft. 
Carpus  und  Tarmst  1864,  p.  5,  and  PI.  I.  figs.  1  and  2. 
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tion  to  suTTounding  structures,  the  radiate  and  intermedium  of 
the  typical  carpus,  more  commonly  called  in  England  the 
scaphoid  and  the  lunar.  In  this,  as  in  other  similar  cases 
among  the  Rodentia,  Inaectivora,  &c,  researches  in  the  embiyo- 
nic  condition  have  not  hitherto,  according  to  G^enbaur',  shown 
any  true  coalescence  of  distinct  elements. 

The  Camivora,  moreover,  have  always  been  included  among 
the  orders  in  which  the  os  centrale  (a  bone  found  in  monkeys, 
many  Rodents,  Insectivorea,  &c.)  is  wanting  as  a  distinct  ele- 
ment*. This  hone,  previously  described  as  a  dismemberment 
of  one  of  the  more  constant  bones  of  the  carpus,  is  considered 
by  Gegenbaur  as  a  true  primitive  element  of  that  region.  He 
adds :  "  But  what  takes  place  in  those  cases  in  which  it  is 
wanting,  has  not  yet  been  discovered.  My  endeavours  in  the 
examination  of  embryos,  both  <^  man  and  of  many  mammals,  to 
obtain  any  indication  have  all  been  in  vain,  and  I  can  only  say 
that  there  are  no  grounds  for  the  acceptance  of  its  connection 
either  with  the  magnvm  {Cuvier}  or  with  the  scaphoid  (Owen)*." 

A  recent  examination  of  the  natural  skeleton  of  a  dog, 
about  six  weeks  old,  which  I  had  prepared  for  the  museum  of 
the  Collie  of  Surgeons  of  England,  has  fortunately  thrown 
light  upon  both  these  questions ;  for  I  find  that  at  this  age^  the 


Dorsal  Hnrfaee  at  tight  oorpne  of  70iing  Dog,  Ko.  4419  d  OBteoL  Beriee,  Mob. 
Boy.  CoU.  Snig.  London  i.  9.  c  ouneifoTm  or  ulnar;,  I  louar  or  iniermediam, 
$e  Boapboid  ot  radiale,  ee  central,  tm  trapeziani,  til  trapezoid,  m  magnum,  «  nn- 
eiform,  p  puilonn,  I — T  metaoarpalB. 

'  Op.  Ht.  p.  44. 

'  Oegcmbani,  op.  tit.  p.  60.    W.  E.  Flotrei,  Introduetitm,  tc  th*  Oileology  of 
the  Mammalia,  p.  2G8. 
■  Of.  eil.  p.  50. 
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so-called  scapho-lunar  bone,  though  well  ossified,  consists  not 
only  of  a  perfectly  distinct  scaphoid  and  lunar,  but  also  of  a 
third  piece  evidently  corresponding  to  the  os  centrale  of  the 
typical  carpus. 

The  two  former  are  divided  by  a  vertical  suture  in  the 
usual  situation,  the  scaphoid  being  rather  the  larger  of  the  two. 
The  centrale  is  a  small  wedge-shaped  bone,  with  its  broad  end 
towards  the  dorsal  surface  of  the  carpus,  where  it  appears  in 
the  form  of  a  transversely  elongated  lozenge,  articulating  above 
(or  proximally)  with  both  scaphoid  and  lunar,  and  below  (or 
distally)  with  the  trapezoid  and  magnum,  fitting  into  the  groove 
between  the  two.  It  thus  lies  altogether  between  the  first  and 
second  row  of  carpal  bones.  As  it  recedes  from  the  dorsal 
surface  it  narrows  to  a  point  which  does  not  extend  so  far  as  to 
appear  on  the  palmar  aspect  of  the  carpus.  It  is  rather  smaller 
and  more  flattened  than  the  corresponding  bone  (which  remains 
permanently  distinct)  in  a  monkey,  but  has  precisely  similar 
connections.  The  disposition  of  thesQ  structures  is  exactly  the 
same  on  both  sides  of  the  body. 

Although  it  is  desirable  that  this  observation  should  be 
repeated  in  other  Camivora,  it  appears  to  me  important  as 
proving  that  in  the  dog  at  least,  neither  the  radiale  (scaphoid), 
intermediwm,  (lunar),  nor  the  centrale  are  suppressed,  neither 
are  they  connate,  but  they  are  all  developed  independently 
and  afterwards  coalesce  to  form  the  so-called  *  scapho-lunar ' 
bone,  and  further,  because  it  lends  additional  weight  to  the 
view  of  the  nature  of  the  os  centrale  advocated  by  the  distin- 
guished anatomist  of  Jena. 


DESCHIPTION  OF  THE  BRAIN  OF  AN  IDIOT.  By 
S.  Messenger  Bradley,  F.R.C.S.,  Lecturer  on  Human 
and  Comparative  Anatomy,  Royal  School  of  Medicine  and 
Surgery,  Manchester,    Plate  V. 

General  History.  The  idiot  from  whom  the  brain  was 
taken  which  is  here  described,  died  from  bronchitis  in  the 
Withington  Workhouse,  Manchester,  of  which  he  had  been  an 
inmate  for  fifteen  years,  at  the  age  of  35.  His  parents,  who 
are  people  of  average  intelligence,  on  being  interrogated,  stated 
that  there  was  no  other  instance  of  idiocy,  or  yet  of  epilepsy 
or  insanity  in  the  family.  It  was  difl&cult  to  correctly  ascertain 
y^hsd,  height  he  was,  as  he  always  lay,  or  sat,  coiled  up  into 
a  ball,  with  his  arms  and  legs  acutely  flexed  upon  themselves ; 
he  certainly  would  not  have  exceeded  four  feet,  however,  if  it 
>7ere  possible  to  have  stretched  him  out. 

At  death  he  weighed  only  60  pounds;  he  was  always 
extremely  feeble,  being  indeed  little  more  than  skin  and  bone. 
His  attitude  in  life  was  remarkable  ;  he  sat  throughout  the  day 
huddled  together  like  a  tailor,  upon  a  little  bench,  continually 
sW^aying  to  and  fro,  and  constantly  uttering  a  low  moaning 
kind  of  jiote* 

Senses  and  Intelligence.  Both  taste  and  hearing  were  pro- 
perly developed,  but  he  was  blind  from  his  birth.  For  some 
years  preceding  death  there  was  opacity  of  both  comeae,  with 
atrophy  of  the  eyeballs.  Up  to  the  age  of  nineteen  he  never 
spoke,  but  he  subsequently  learnt  to  say  a  few  words,  which  he 
would  repeat  parrot-like,  when  the  cue  was  given  him.  They 
consisted  in  the  repetition  of  much  such  a  formula  as  the 
following :  *'  Jaunty  (his  name  was  Jonathan  Gorman,  but  he 
was  always  called  Jaunty),  good  boy.  Christians  awake,  happy 
mom,  four  and  twenty  blackbirds  baked  in  a  pie,  Mother** 
(pronounced  Mudd-der).  This  with  the  addition  of  some  pro- 
fene  expressions  completed  his  stock  of  learning.  He  scarcely 
ever  varied  his  formula,  although  occasionally,  like  "  Grip,"  hQ 
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lost  his  way  and  mixed  up  his  oaths  and  nursery  rhymes  in 
singular  confusion. 

His  habits  were  filthy,  and  his  passions  violent :  he  never 
recognized  any  one,  and  always  bit  and  tore  at  the  man  who 
(jlaily  carried  him  from  his  seat  on  the  form,  or  chair,  to  the 
watercloset,  where  he  made  it  his  invariable  rule  to  eat  his 
meals  :  this  strange  custom  he  persisted  in  for  many  years 
before  his  death.  He  was  not  paralysed,  but  was  quite  in- 
capable of  any  attempt  at  locomotion.  He  was  equally  unable 
to  dress  himself,  or  indeed  to  perform  any  of  the  functions 
of  life  unaided,  beyond  canying  his  food  from  his  plate  to  his 
mouth  with  his  fingers. 

He  was  very  restless  when  Ijring  down,  and  in  tossing 
about  from  side  to  side  he  sometimes  jerked  his  arms  or  legs 
against  the  edge  of  the  bed,  and  when  he  did  so,  he  invariably 
fractured  a  bone.  These  fractures  always  united,  but  owing  to 
his  extreme  restlessness,  it  was  found  impossible  to  keep  the 
fragments  in  apposition  by  any  aiTangement  of  splints  or  ban- 
dages, and  in  consequence  of  this  almost  incessant  movement, 
the  bones  united  at  the  most  extraordinary  angles ;  e.g.  the 
femora  and  humeri,  which  were  all  fractured  at  one  time  or 
another,  were  so  acutely  bent  upon  themselves  during  the  pro- 
cess of  union,  that  the  upper  and  lower  fragments  assumed  an 
almost  parallel  position  to  each  other.  After  death  nine  im- 
portant fractures  were  counted,  and  several  of  less  moment. 
In  addition  to  these  it  was  found  that  seven  of  the  ribs  had 
been  broken  at  periods  more  or  less  remote. 

Neither  the  expression  of  the  face,  when  asleep,  nor  the 
external  shape  of  the  head,  conveyed  the  notion  that  the  man 
was  idiotic.  The  face,  which  was  quite  the  best  part  of  him, 
was  rather  intelligent-looking  than  otherwise  \ 

^  The  skull  was  brachyoephalio,  measnring  6 '5  across  the  vertex  from  side* 
and  6  inches  from  before  backwards.  I  do  not  however  think  that  this  fact  of 
brachycephalism  is  in  itself  of  much  value,  or  that  the  classification  which 
Betzius  founded  upon  the  relative  length  and  breadth  of  skulls  is  a  good  one. 
I  am  at  present  engaged  with  Dr  Lyson  in  investigating  the  varieties  of  English 
Crania,  and,  without  anticipating  the  paper  we  hope  to  pubHsh  on  this  subject, 
I  may  here  state  that  we  meet  with  extreme  cases  of  dolicocephalism  and 
brachycephalism  amongst  the  English  residents  of  our  own  town.  Huxley  in  his 
remarks  upon  the  *  Neanderthal '  skull  comes  to  much  the  same  conclusion 
which  we  have  arrived  at,  when  he  affirms  that  *' cranial  measurements  alone 
alford  no  safe  indication  of  race". 
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We^kt  and  general  appeara/nce  of  the  brain,  and  of  its  com- 
ponent parts.  After  removal  of  the  membranes  the  brain 
weighed   28   ounces,  which  was   made  up  in  the  following 


manner^: 


The  cerebrum    ,. 22*8  oz. 


•  •  • 


The  cerebellum  P^^*  ^^"'^'P'^®''®     ^'^ 

(Lert  hemisphere       2*0  ... 

The  pons  and  medulla '7  ... 

280  oz. 

The  most  striking  peculiarity  here  is  the  disproportion  in 
weight  between  the  two  cerebellar  hemispheres,  but  in  spite  of 
the  deficiency  in  the  left  half,  it  is  noteworthy  that  the  propor- 
tion to  the  cerebrum  of  the  entire  cerebellum,  1  to  55,  is,  as  is 
usual  in  the  brains  of  idiots,  considerably  higher  than  it  is  in 
healthy  brains,  where  it  is  1  to  7.  When  first  removed  from  the 
calvarium  the  cerebellum  was  entirely  concealed  by  the  cere- 
brum, and  at  first  sight  the  general  appearance  of  the  encephalon 
conveyed  the  idea  of  a  small  but  normally  developed  brain. 

On  section  the  grey  matter  was  found  to  average  '14  inch 
in  thickness,  and  appeared  paler  than  usual,  but  microscopically 
the  cells  presented  a  normal  appearance.  The  sulci  averaged 
half  an  inch  in  depth,  but  were  deeper  at  the  front  than  at 
the  back  of  the  brain,  being  "6  inch  in  the  frontal,  and  only 
•4  inch  in  the  occipital  lobes.  The  pons  varolii  measured 
•8  inch  in  thickness. 

The  cerebellum  afforded  the  following  measurements  :-^ 

Left  hemisphere  of  cerebellum : 

From  brfore  backwards  2*25  inches. 

From  side  to  side '9     ... 

From  above  downwards  1  '5 


... 


* .  • 


Bight  hemisphere  of  cerebellum : 

From  before  backwards  25 

-From  side  to  side 12 

From  above  downwards  V5     ... 

^  This  is  not  at  aU  an  extremely  light  brain  for  an  idiot,  and  scarcely  brings 
it  into  the  category  of  mioro-cephaHc  brains ;  instances  being  recorded  of  brains 
weighing  respectiyely  16*6  oz.  (Wagner's  Vor8tudien\  13 '126  oz.  (Trans,  Zool, 
8oc.  I.  343),  10  oz.,  and  5*10  pss.  (Trans,  Phil.  Soc,  1864,  Fart  III.  p.  527). 
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Fissures,  Lobes  and  ComolMonS  seen  on  the  superior  and 
duter  aspect  of  the  brain. 

Fisswre  of  Sylvius  (8) — Right  side.  The  horizontal  Kmb 
was  observed  to  extend  within  a  very  short  distance  of  the 
intra-pariet^l  sulcus  (/P)*  The  ascending  limb  (8'}  ran  into 
the  second-  frontal  convolution  (2 — 2).  Left-side.  The  hori- 
zontal limb  did  not  run  so  far  on  this  side  as  on  the  other  by 
an  inch. 

Fissure^  of  Rolando  {R).  This  fissure  was  situated  almost 
midway  between  the  frontal  and  the  occipital  lobes,  and  con- 
sequently decidedly  more  anteriorly  than  is  the  case  in^  well- 
developed  brains.  This  is  explained  by  the  imperfect,  post- 
natal, development  of  the  frontal  lobes.  Right-side.  Did  nat 
quite  reach  the  horizontal  limb  of  the  fissure  of  Sylvius  (8)^ 
so  that  the  ascending  frontal  (4 — 4l)  and  parietal  (5 — 5)  con- 
volutions were  continuous.  Left-side.  A  similar  dispositioa 
was  met  with  on  this  side,  but  it  extended  quite  into  the  longi- 
tudinal fissure. 

External  Parieto-occipital  Fissure  (PO).  Right.  Swept 
abruptly  backwards,  and  then  ran  forwards  and  outwards  for 
three  inches  towards  the  Parallel  Sulcus  (P)  into  which  it 
merged.  In  consequence  of  this  arrangement  the  first  annec- 
tent  convolution  (a — a)  was  apparently  not  present,  and  the 
second  (fi — 13)  was  removed  to  a  greater  distance  than  usual 
from  the  longitudinal  fissure.  Left.  Of  the  usual  extent,  it 
cut  the  upper  surface  of  the  brain  for  the  space  of  about  half 
an  inch. 

Intra  Parietal  Fissure  (IP).  Right.  The  ascending  Kmb 
ran  parallel  to  the  fissure  of  Rolando  {R)  as  far  as  the  longitu- 
dinal fissure:  the  horizontal  limb  (on  the  contrary)  was  ex- 
tremely short.  The  ascending  limb  was  separated  from  the 
fissure  of  Sylvius  by  the  supra-marginal  lobule  (A).  Left 
Ascending  limb  not  so  extensive  as  on  the  right  side„  but  hori- 
zontal limb  somewhat  longer. 

Parallel  Fissure  (P).  Right  Ran  backwards  into  the  exter- 
nal parieto-oc6ipital  fissure  (PO)  as  before  mentioned.  The 
parallel  fissure  and  the  fissure  of  Sylvius  were,  however,  not 
joined.  Left.  Parallel  fissure  separated  from  external  parieto- 
occipital fissure  by  a  distance  of  1*5  inches. 
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•  ThB  Lobes  und  ConvolvMons.  The  frontal  convolutions  of 
toth  hemispheres  were  non-symmetrical  and  fairly  developed, 
though  relaidvely  smaXl]  they  all  sprang  from  the  ascending 
frontal  convolutions.  Supero  Frontal  (SF)  and  Infero  Frontal 
(IF)  sulci  on  both  sides  interrupted  by  secondary  convolutions. 
The  third  left  frontal  convolution  was  very  well  developed. 
Orbital  convolutions  presented  nothing  remarkable.  The  ascend- 
ing Frontal  (4 — 4)  and  ascending  Parietal  (5 — 5)  convolutions 
were  large  and  partially  cut  by  secondary  sulci.  On  the  right 
side  the  lobule  of  the  ascending  parietal  convolution  (5' — 5) 
was  connected  with  the  angular  gyrus  (6 — 6),  and  ran  back  to 
the  external  parieto-occipital  fissure  (PO),  which  it  crossed  by  a 
small  bridge  of  white  matter  (the  position  of  which  is  indicated 
by  the  mark  *)  lying  '2  inch  below  the  surface,  and  hence  con- 
pealed  from  sight  until  the  sulcus  was  stretched  apart.  In  this 
manner  the  parietal  and  occipital  lobes  were  united  by  a  first 
annectent  convolution  {a — a)  which  was  hidden  from  superficial, 
observation.  On  the  left  side  the  lobule  of  the  ascending 
parietal  convolution  (5' — 5')  was  separated  from  the  angular 
gyrus  (6 — 6)  by  a  shallow  sulcus,  but  was  connected  in  the 
ordinary  manner  with  the  occipital  lobe  by  a  superficial  an-> 
ijectent  convolution  (a — a). 

Annectent  Convolutions  (a — a),  (/8 — jS),  (y — 7),  {B — S). 
Right-side.  The  first  was  deeply  placed,  as  before  stated,  and 
was  small.  The  second  and  third  were  also  small,  and  almost 
separated  from  the  parietal  lobe  by  the  near  junction  of  a  deep 
transverse  fissure  with  the  parallel  fissure  (P).  Though  small, 
they  were  present  however.  Left-side,  Well  and  normally 
formed. 

Lobule  of  the  Swpra-Marginal  Convolution  (A).  Right  side. 
Small,  joined  angular  (6 — 6)  and  ascending  parietal  convolution 
(5 — 5).  Left  side.  Bather  large  and  more  quadiilateral :  united 
the  same  convolutions  on  this  side  as  on  the  other.  It  is  im- 
portant to  note  the  presence  of  this  convolution  in  both  hemi- 
spheres. In  Professor  Marshall's  cases  of  the  micro-cephalic 
brains  of  two  idiots  (reported  in  Phil.  Trans,  for  1864,  Part  III.) 
it  was  nowhere  present.  Both  by  him  and  by  Gratiolet  it  is 
i^garded  as,  perhap,  the  most  characteristically  human  of  all 
the  convolutions. 
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Angular  or  Bent  Convolution  (6 — 6).  Bight  Complex,  di- 
vided into  numerous  secondary  convolutions,  and  continuous 
with  the  second  annectent  convolution  (/8 — JS).  Left  Markedly 
simpler,  but  also  continuous  with  second  annectent  convolution 

Fissures,  Lobes,  cmd  Convolutions  of  Internal  and  Inferior 
Surfaces  of  Cerebrum, 

The  Calhso-marginal,  the  Caharine,  and  the  Dentate  fissures 
presented  no  peculiarity  worthy  of  note. 

Collateral  Fissure.  Bight.  This  important  fissure  could 
not  be  said  to  exist  at  all  on  this  side;  but  instead  of  this  it  was 
found  that  a  branch  of  the  parieto-occipital  fissure  joined  a  deep 
sulcus,  one  inch  in  depth,  which  ran  at  right  angles  to  it,  trans- 
versely across  the  brain,  apparently  cutting  oflf  the  parietal 
from  the  occipital  lobes.  This  transverse  fissure  (which  was 
notably  the  deepest  fissure  in  the  entire  brain)  ran  within  '2  inch 
of  the  parallel  sulcus  (P);  if  this  junction  had  actually  taken 
place,  the  parietal  and  occipital  lobes  would  have  been  com- 
pletely disjoined;  but,  as  has  been  described,  the  annectent  con- 
volutions though  small  were  present,  and  crept  into  the  narrow 
space  between  the  two  sulci  \ 

The  Callosal  and  marginal  convolutions  were  well  developed : 
the  occipital  lobule  was  smaller  than  usual  on  both  sides,  but 
not  otherwise  remarkable. 

Island  ofBeil,  Quite  concealed  on  both  sides.  Symmetri- 
cal in  the  two  hemispheres,  and  consisted  of  three  perfectly 
smooth,  small,  radiating  convolutions. 

The  Temporo-sphenoidal  Lobe  was  well  developed,  and 
nearly  symmetrical  on  the  two  sides.  On  the  right  side  the 
external  temporal  convolution  was  very  unusually  thin. 

The  Corpora  Striata  were  rather  smaller  than  the  Optic 
Thalami,  The  ventricles  measured  1*25  inches  from  side  to 
side. 

The  Corpora  Quadrigemina,  although  composed  of  their 
usual  elements,  were  extremely  small,  being  not  more  than  half 
the  usual  size. 


^  Gratiolet  has  figured  a  somewhat  similar  sulcas  as  existing  in  the  brain  of 
a  porpoise  (Leoret  et  Gratiolet,  Atlas  de  Vanat,  comp.  1857.  Plate  XI.),  and  in 
the  brain  of  a  six  months*  foetus  {loc.  ciu  Plate  XXX.  Fig.  1.). 
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Cerebellum.  The  vermiform  process  was  itAperfect:  the 
nodtde  and  uvula  were  present,  but  small;  the  pyramid  and 
commisswra  brevis  were  entirely  undeveloped.  The  weight  and 
measurements  of  the  cerebellar  hemispheres  have  been  given 
already;  the  deficient  weight  of  the  left  hemisphere  was  due  to 
a  general  imperfection  in  its  development,  and  to  the  presence 
of  a  small  Flocculus:  on  the  right  side  the  Flocculus  was  of 
average  size. 

The  Corpus  Dentatwm  was  oblong,  and  measured  '25  inch  in 
its  longest  diameter,  which  was  from  before  backwards. 

The  laminae  were  not  so  numerous  as  usual,  and  were  un- 
equal in  number  on  the  the  two  sides. 

Superficial  laminae:  Right  side  numbered  72.  Left  side 
numbered  62. 

Specific  gravity.  The  sp.  gr.  of  the  entire  encephalon  was 
found  to  be  1038,  thus  dififering  very  little  from  the  sp.  gr. 
of  healthy  brains.  The  sp.  gr.  of  separate  parts  was  not 
taken. 

Chemical  Analysis,  Professor  Roscoe  very  kindly  under- 
took the  analysis  of  the  brain  for  the  purpose  of  ascertaining 
whether  or  not  it  was  deficient  in  phosphorus.  I  extract  from 
his  report  the  following  statements. 

For  this  examination  86*34  grammes  of  solid  brain,  plus 
27*20  cubic  centimetres  of  the  alcohol  in  which  it  was  pre- 
served, were  taken,  this  being  equal  to  461 J  of  the  total  brain, 
which,  as  delivered  to  him,  weighed  790  grammes:  the  analysis 
of  these  combined  materials  yielded  a  percentage  of  phosphorus 
of  -370. 

The  fresh  brain,  however,  weighed  28  ounces,  which  is  equal 
to  871  grammes,  and  thus  100  parts  of  the  dry  brain  were 
equal  to  110*2  of  fresh  brain;  so,  to  obtain  a  correct  result  we 

•37  X  100 

must  state  it  in  this  form,  — ttTvq""'  which  gives  a  percentage 

of  '336  to  the  fresh  brain.  At  the  time  of  making  this  analysis, 
Professor  Roscoe  also  ascertained  the  percentage  of  phosphorus 
in  a  perfectly  fresh  healthy  brain,  and  found  it  gave  '310  J  of 
phosphorus;  so  that,  though  the  entire  quantity  of  phosphorus 
was  less  in  the  brain  of  the  idiot  than  in  the  brain  of  the 
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healthy  man,  the  percentage  was  actually  higher  in  the  former 
than  in  the  latter*. 

Condition  of  the  bones.  The  state  of  the  bones  was  so  re- 
markable, that  a  month  after  death  a  rib,  unbroken,  which  had 
been  kept  in  maceration  for  some  time,  was  removed  for  ex- 
amination. It  was  dark  in  colour,  offensive  in  odour,  and 
greasy  to  the  touch.  Pressure  caused  the  exudation  of  a  thin 
foetid  fluid  from  the  ends.  The  bone  could  be  snapped  with, 
veiy  slight  force.  A  scraping  placed  beneath  the  microscope 
revealed  the  presence  of  vast  numbers  of  oil  globules,  and  gi-a- 
nules.  A  thin  section  at  first  showed  little  else;  but  after  the 
oil  globules  were  removed,  a  process  involving  much  time  and 
trouble,  the  bone-structure  itself  came  into  view.  The  most 
noteworthy  peculiarity  appeared  to  be  the  large  size  of  the 
Haversian  canals  aiid  interspaces,  all  of  which  were  filled  with 
amorphous  granular  matter.  Interstitial  absorption  had  evi- 
dently been  going  on  in  the  bones,  loosening  their  component 
parts,  and  producing  the  singular  softness  of  structure  which 
characterised  the  bones  during  life.  These  changes  were  pro- 
bably identical  with  those  described  by  Dr  E.  Ormerod,  as 
found  by  him  in  the  bones  of  lunatics'. 

Remarks.  This  case  presents  some  points  of  resemblance 
and  some  of  contrast  to  the  case  of  a  deaf  mute,  described  by 
Dr  Broadbent  in  the  November  number  of  the  Journal  of 
Anatomy  and  Physiology  for  1870,  the  chief  of  which  appear 
to  be  the  following. 

In  Dr  Broadbent's  case  the  third  left  frontal  convolution  was 
small ;  in  my  case  it  was  well  developed.  In  reference  to  this 
point  it  should  be  remembered  that  Dr  Broadbent's  patient  was 
dumb  during  life,  whereas  the  idiot,  whose  brain  I  have  de- 
scribed, could  articulate  several  words,  but  seemed  to  fail  to 
grasp  their  meaning.  In  Dr  Brcadbent's  case  the  annectent 
convolutions  were  deficient  on  both  sides,  so  that  the  parietal 
lobes  were  almost  completely  separated  from  the  occipital  lobes. 

^  I  am  indebted  not  only  to  Professor  Roscoe,  but  also  to  his  laboratory 
assistant  Mr  Bocholl,  for  the  time  and  trouble  expended  in  this  analysis. 

*  Observations  on  a  peculiar  condition  of  the  bones  of  two  insane  patients 
who  had  fractured  ribs.  By  Edward  Latham  Ormerod,  M.D.  Barthol  Hospital 
BeportBf  1870,  page  6$. 
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In  my  case  this  condition  existed  on  one  side  only,  the  right, 
where  indeed  the  separation  was  almost  absolute.  On  the 
left  side,  on  the  contrary,  the  annectent  convolutions  were  well 
developed.  Dr  Broadbent  also  noted  that  the  angular  gyrus 
was  very  small,  which  was  not  so  in  my  case.  In  both  cases  it 
is  interesting  to  observe  that  the  lobule  of  the  supra-marginal 
convolution  was  present  on  both  sides. 

In  addition  to  these  points  there  remain  to  be  noted  in  my 
case,  the  existence  of  a  very  small  and  simple  Island  of  Reil, 
extremely  ill-developed  Corpora  Quadrigemina,  an  almost  rudi- 
mentary condition  of  the  vermiform  process  of  the  cerebellum, 
and  a  striking  disproportion  between  the  two  cerebellar  hemi- 
spheres. 

What  weight  ought  to  be  attached  to  the  condition  of  the 
central  lobe  we  probably  have  not  yet  the  power  to  decide. 
The  small  size  of  the  Corpora  Quadrigemina  is  interesting 
when  considered  in  connection  with  the  state  of  congenital 
blindness  which  existed.  The  cerebellar  peculiarities  were  very 
striking,  but  where  the  whole  psychical  and  physical  states 
were  so  much  jangled  and  out.  of  tune,  it  becomes  difficult  to 
determine  to  what  extent  the  cerebellum  operated  as  a  separate 
pathological  factor  in  the  case,  whether  we  regard  the  ideo- 
motor  or  excito-motor  actions  of  the  brain. 

In  considering  such  cases  as  these  the  causes  of  idiocy  may 
be  conveniently  ranged  under  three  heads :  1st,  those  depend- 
ent upon  smallness  of  the  brain  itself,  which  would  include 
not  only  micro-cephalic  brains,  but  all  encephala  where  any 
single  part  is  ill- developed,  or  rudimentary;  2nd,  those  caused 
by  imperfect  anatomical  connection  of  parts;  and  3rd,  those 
which  are  the  result  of  imperfection  in  the  cerebral  structure 
itself,  which  would  include  all  those  cases  where  the  micro- 
scope reveals  imperfect  histological  development  either  in  the 
cell  or  fibre  elements;  and  also  those  cases  where,  though  the 
histological  structure  appear  normal,  the  chemist  discovers 
noteable  deficiencies  in  important  cerebral  constituents.  In 
the  case  under  consideration  more  than  one  of  these  causes 
seems  to  have  been  in  operation;  indeed  it  is  probable  that 
all  three  causes  were  at  work  to  a  certain  degree.  Let  us 
briefly  review  some  of  the  chief  points  of  interest  in  this  case,! 
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The  first  to  notice  is  the  absence  of  any  traceable  predisposing 
or  exciting  cause;  the  parents  were  intelligent,  they  were  not 
related,  they  could  give  no  history  of  any  case  of  mental  aberra- 
tion, or  nervous  aflfection  in  any  shape  as  existing  in  the  family. 

The  bodily  condition  was  interesting;  the  extreme  muscular 
debility,  the  diseased  state  of  the  bones,  the  general  want  of 
development  in  the  bodily  organs,  all  would  lead  one  to  infer  a 
want  of  structural  development,  or  quality y  in  the  brain-sub- 
stance. It  is  true  that  the  microscope  did  not  detect  anything 
abnormal  in  the  cells  or  fibres  of  the  grey  or  white  matter,  nor 
did  the  chemist  discover  any  departure  from,  or  want  in,  the 
most  important  constituents  of  the  brain ;  but,  notwithstanding 
all  this,  it  is  highly  probable  that  some  qualitative  excellence 
was  wanting;  it  is  at  least  certain  that  the  non-detection  of 
such  abnormality  proves  nothing — what  microscopist  or  what 
chemist,  for  example,  could  describe  the  nature  of  the  difference 
between  two  muscles,  the  one  of  which  was  in  tone,  and  the 
other  out  of  tone,  other  things  at  the  same  time  remaining 
equal?  It  is  impossible  indeed  to  avoid  the  impression  that 
the  want  of  quality ^  traceable  throughout  the  body,  existed  also 
in  the  brain,  although  we  are  not  able  to  say  precisely  in  what 
the  quality  was  wanting*. 

Another  point  necessary  to  dwell  upon  for  a  moment  is  the 
proportion  which  existed  between  different  parts  of  the  entire 
encephalon.  In  spite  of  the  deficiencies  in  certain  pai*ts  of  the 
cerebellum,  it  has  been  seen  that  it  bore  a  higher  proportion 
to  the  cerebrum  than  is  the  case  in  healthy  brains;  it  was  not 
absolutely  heavier  (indeed  it  was  notably  lighter)  than  ordi- 
nary cerebella,  but  still  it  was  proportionately  heavier  than  it 
is  in  healthy  brains.  This  is  probably  to  be  explained  by  at- 
tributing a  want  of  normal  development,  during  the  first  year 
or  two  of  infancy,  to  the  frontal  lobes,  while  the  occipital  lobes 
and  cerebellum  continued  to  grow  up  to  puberty;  the  character 
of  the  brain  bears  out  this  hypothesis,  for  although  the  frontal 
lobes  were  not,  per  se,  notably  ill-developed,  it  was  evident, 

^  Some  interesting  statistioal  tables  of  the  relation  between  the  mental  and 
bodily  conditions  in  idiots  and  the  insane  is  to  be  found  in  Dr  Gnggenbahl's 
work,  Die  Heilung  und  Verkutung  des  (hetinumus,  1853;  and  in  Dr  Howe's 
supplement  to  the  Report  of  the  Massachusetts  Commissioners  into  the  condition 
of  the  Idiots  of  the  Commonwealth^  1858. 
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from  the  forward  position  of  the  fissure  of  Rolando,  that  they 
had  not  developed  pari  passu  with  the  hinder  parts  of  the 
brain.  The  external  appearance  of  the  skull  too  conveyed  this 
idea  during  life;  for,  while  the  forehead  was  very  small  and 
childlike,  the  posterior  portion  of  the  head  was  unusTialiy 
wide.  The  last  feature  of  importance  to  be  noticed  is  the  ana- 
tomical arrangement  by  which  the  right  occipital  lobe  was 
almost  completely  separated  from  the  parietal  lobe.  I  do  not 
desire  to  foist  any  physiological  theorem  on  to  this  anatomical 
peculiarity,  I  only  wish  to  draw  attention  to  it.  It  will  be  for 
future  observation  to  determine  how  far  such  a  severance  is  pro- 
ductive of  a  want  of  harmony  between  volition  and  locomotion, 
or  indeed  between  volition  and  action  of  any  kind. 


CONTRIBUTION  TO  THE  ANATOMY  OF  THE  SHOUL- 
-       DER  OF  BIRDS.    By  J.  Young,  M.D.,  Professor  of.  Na- 
tural History  in  ike  University,  Glasgow. 

The  shoulder-girdle  of  the  bird  has  two  articulations  more 
than  occur  in  the  mammal,  namely  the  coraco-scapular  and  co- 
i:aco-stemaL  While  therefore  the  humerus  has  its  movements 
more  restricted  in  the  bird  than  in  man,  these  two  articulations 
increase  largely  the  variations  of  the  angle  which  the  plane  of 
the  wing  makes  with  that  of  the  trunk. 

The  movements  at  the  coraco-stemal  joint  are  antero-pos- 
terior  and  lateral :  they  are  eflFected  by  special  muscles,  as  wdll 
as  by  those  which  pass  from  the  sternum,  or  coracoid,  to  the 
arm  or  ribs.  The  special  muscles  are  lodged  in  the  depression, 
on  the  surface  of  the  anterior  lateral  process  of  the  sternum. 
The  external  muscle  arises  from  the  greater  part  of  the  boundary 
of  the  depression  and  the  adjacent  surface,  and  is  attached  to 
the  posterior  margin  of  the  coracoid.  The  internal  muscle 
arises  from  the  anterior  margin  of  the  sternum  and  the  adja- 
cent surface  of  the  depression,  and  is  attached  to  the  upper  face 
of  the  coracoid  in  its  posterior  half.  More  or  fewer  of  the  fibres 
of  the  internal  muscle  pass  to  the  tendon  of  the  external,  but 
the  origin  of  the  two  are  always  distinct,  and  the  planes  of  their 
fibres  are  dissimilar ;  so  that  even  when  so  intimately  united  as 
in  the  Green  "Woodpecker  and  the  great  Goatsucker,  this  di- 
vergence is  very  distinct.  The  action  of  these  muscles  is  to 
divaricate  the  coracoids,  and  to  depress  the  head  of  these  bones, 
thereby  rendering  the  axis  of  the  glenoid  cavity  more  vertical 
The  internal  muscle  reaches  as  far  as  the  point  of  attachment  of 
the  long  slip,  sometimes  found  as  a  separate  part  of  the  coraco- 
hrachialis  brevis,  and  the  fibres  sometimes  intermingle;  but  even 
in  the  Carrion  Crow,  where  such  blending  frequently  occurs,  it 
is  not  found  in  every  specimen,  nor  even  on  both  sides  of  the 
same  bird.  Nor  has  the  coraco-stemalis  intemus  anything  to 
do  with  the  coraco-brachiaiis  longus,  whose  origin  is  entirely 
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from  the  inferior  face  of  the  bone,  whether  from  the  coracoid 
alone,  as  in  the  Oriole,  or  from  that  and  the  sternum,  as  in 
the  Swan,  in  which  there  is  only  one  muscular  belly,  while  in 
Larus  tridactylua  the  sternal  and  coracoid  portions  only  unite 
near  their  insertion.  It  is  further  frequently  said,  that  the 
coracO'Stemalis  (extemus)  arises  from  the  anterior  sternal  ribs : 
this  I  have  found  only  in  the  Swan,  and  even  there  it  amounts 
only  to  a  partial  second  origin.  There  is  in  fact  confusion  be- 
tween this  secondary  origin  and  a  very  distinct  muscle,  the 
equivalent,  on  the  outside  of  the  ribs,  of  the  triangularis  stemiy 
on  the  inside.  Of  this  external  muscle  the  first  slip — ^that 
from  the  top  of  the  lateral  process  of  the  sternum  to  the  angle 
of  the  first  rib — is  always  present,  more  or  less  recognisable 
by  the  different  direction  of  the  fibres;  those  of  the  inner 
muscle  passing  to  the  junction  of  the  sternal  and  vertebral  ribs, 
those  of  the  outer  not  passing  so  far.  Where  the  external  ^ri- 
angularis  is  well  developed,  as  in  Larus,  the  bundles  pass  to 
four  ribs;  in  the  Swan  only  to  two.  In  a  young  Larus  the 
first  slip  was  interrupted  by  a  thin  rod  of  bone,  the  represen- 
tative of  a  sternal  rib,  which  was  loosely  attached  to  the  lateral 
process  of  the  sternum :  in  the  great  Goatsucker  a  tendinous 
slip  occupies  a  corresponding  position.  This  external  triangU" 
laris  is  not  constant,  and  its  absence,  as  in  the  Lapwing  and 
Woodpecker,  is  associated  with  a  high  development  of  the  ex- 
ternal oblique  muscle  of  the  abdomen. 

The  structure  of  the  pectoralis  major,  the  principal  rotator 
of  the  humerus,  is  such  that  the  movement,  necessarily  a  labo- 
rious one,  is  performed,  so  to  speak,  by  relays  of  muscle,  and  the 
last  part  of  the  movement  is  even  more  energetic  than  the  first. 
Thus,  in  the  Heron,  the  anterior  third  overlaps  considerably  the 
middle  portion  of  the  muscle  along  the  sternal  crest,  and  the 
tendon  which  lies  between  the  middle  and  posterior  divisions 
affords  attachment  to  the  fibres  of  the  latter,  so  that  each  por- 
tion provides  a  fixed  point  on  which  the  following  one  may  act. 
The  fibres  which  arise  from  the  posterior  part  of  the  sternal 
surface  do  not  converge  to  the  humerus,  but  spread  out  on  the 
under  surface  of  the  muscle.  By  this  arrangement,  apart  from 
the  dynamical  advantages,  the  nerve  is  protected  from  pressure; 
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since  the  more  energetic  the  c<mtraction,  the  larger  is  the  open- 
ing by  which  it  enters  the  deep  faxje  of  the  muscle.  The 
antagonistic  rotator,  the  pectoralis  medius  or  mbclaviua,  gains 
great  power  by  the  spiral  which  it  describes  from  its  origin  to 
its  humeral  attachment. 

But  this  rotation  is  only  guided  by  muscles.     The  humerus 
itself  is  so  constructed  that  rotation  is  a  necessity,  and  that, 
further,  the  rotatory  movement  yields,  and  can  yield,  no  other 
result  than  such  inclination   of  the   wing  to  the  horizon  as 
Pettigrew  has  found  to  be  the  normal  one  in  flight.     Marey, 
in  working  out  the  figure  of  eight,  which  Pettigrew  had  pre- 
viously demonstrated  to  be  the  typical  form  in  the  muscular 
arrangement   of   hollow   organs,   says   that   the    form   of   the 
shoulder-joint  permits  of  the  appropriate  movement,  which  he 
everywhere  treats  as  the  work  of  the  muscles.     Now  the  form  of 
the  humeral  articular  surface  is  such  that  the  pull  of  the  great 
pectoral  is  much  greater  than  would  be  required  if  rotation 
of  the  axis  of  the  humerus  were  alone  necessary.     The  sur- 
face is  divisible  into  three  areas:  a  ridge  (if  I  may  use   such 
a   word   for  the   line   of  junction    of  two   dissimilar  curves) 
passes  from  the  upper  and  front  part  of  the  articular  head, 
obliquely  downwards  and  inwards,  so  as  to  form  an  angle  of 
80®  with  the  long  axis  of  the  head,  and  of  the  condyles  at  the 
inferior  end  of  the  bone.     To  the  outer  side  lies  a  helicoid 
surface,  which  dips  very  suddenly  into  the   bicipital  groove. 
To  the  inner  side,  the  upper  two-thirds  of  the  articular  surface 
is  the  segment  of  a  very  large  circle,  the  plane  of  whose  dia- 
meter is  at  right  angles  to  that  of  the  bone :  the  inferior  third 
is  a  small  segment  of  a  large  circle,  whose  diameter  plane  is  at 
45*  to  that  of  the  bone ;  this  surface  likewise  dips  abruptly  on 
to  the  general  surface  of  the  bone.     The  helicoid  surface  travels 
on  the  coraco-scapular  ligament  by  what  I  have  called  the  ridge, 
and   the   rotation   of  the  humerus   involves  the   partial   pro- 
nation of  the  limb,  without  muscular  aid  at  all.     In  flexion, 
contrariwise,  the  movement  is  reversed,  apart  from  muscular 
pull.     But  both  pectoralis  major  and  p,  medius  act  on  the  long 
handles  of  the  levers,  the  salient  crests :  both  have  to  deal  with 
ifQtation>  but  the  si^e  of  the  larger  muscle  has  reference,  besides 
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other  things,  to  the  curve  which  the  shaft  of  the  bone  makes 
in  the  air.  To  depress  the  bone  when  the  shaft  is  at  the 
summit  of  its  curve  is  the  duty  of  the  most  posterior  fibres  of 
the  muscle.  The  p.  medius,  on  the  other  hand,  is  too  small  to 
act  as  an  efficient  elevator  of  the  limb,  but  its  size  is  quite 
sufficient,  considering  the  advantage  which  its  spiral  course  gives 
it,  to  undo  the  curve  described  by  the  humerus  in  the  forward 
and  downward  stroke  of  flight. 

Martins,  in  treating  of  the  torsion  of  the  humerus,  says, 
that  in  man  it  has  travelled  through  180^  in  birds  90®.  But  if  the 
axis  of  the  articular  surface  is  identical  in  both  bones,  relatively 
to  the  axis  of  the  condyles,  the  torsion  must  be  equal.  The  ac* 
companying  figures  were  drawn  for  the  purpose  of  showing  that 
the  ridge  of  the  bird's  humerus  occurs  also  in  man.  The  diffi- 
culty of  representing  on  a  flat  surface  the  details  of  the  curves,  is 
only  partly  overcome  by  the  nature  printing  in  the  accompanying 
figures.  The  head  of  the  humerus  was  sliced  at  equal  distances, 
parallel  to,  and  at  right  angles  to,  the  axis  of  the  condyles, 
and  the  outlines  of  the  slices  traced  on  paper.  From  the  com- 
parison of  these  figures  it  becomes  evident  that  the  rounded  sur- 
face is  not  hemispherical,  but  is  made  up  of  the  segments  of  two 
circles,  that  with  the  larger  radius  being  on  the  side  of  flexion 
(the  anterior  in  man),  that  with  the  smaller,  on  the  side  of  exten- 
sion (or  posterior),  and  that  the  line  of  junction  of  these  two  is 
not  in  a  vertical  line,  but  slightly  inclined  from  above,  and 
in  front  downwards  and  backwards,  in  the  same  relative  direc- 
tion as  in  the  bird,  and  at  25**  to  30°  inclination  to  the  axis  of 
the  condyles.  The  steep  faces,  which  in  the  bird  give  to  the 
close  of  flexion  and  extension  something  like  a  jerk,  are  not 
found  in  man ;  but  the  spiral  movement  is  distinct  enough  in 
the  pronation  of  the  hand,  when  the  limb  is  laid  across  the 
chest.  Thus  even  in  the  details  of  a  single  joint  the  unity 
of  plan  of  the  vertebrates  is  curiously  illustrated,  and  the  de- 
viation from  that  plan  asserted  by  Martins  appears  not  to  exist, 
the  torsion  in  mammals,  reptiles,  and  birds  being  alike. 

The  movements  of  the  glenoid  cavity  I  have  not  yet  ex- 
amined experimentally  with  sufficient  care.  The  rarity  of  allu- 
sions to  the  mobility  of  the  joint  is  to  be  explained  by  the  study 
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of  skeletons,  in  which  the  amount  of  mobility  is  no  longer 
recognisable.  But  in  the  Goatsucker  I  have  found  that  the 
extreme  possible  divergence  of  the  scapula  on  the  coracoid  is 
27^  the  average  angle  from  the  centre  of  the  glenoid  to  the  tip 
of  the  scapula  on  one  side  to  the  centre  of  the  posterior  sternal 
margin  on  the  other  being  in  the  dried  skeleton  57^.  In 
the  CinnyriSy  one  of  the  Nectarinia,  the  limit  of  movement  is 
only  8^  that  is  47*  as  the  average,  55*  as  the  extreme.  Though 
jny  materials  are  incomplete,  it  may  be  worth  while  to  state 
some  of  the  average  measurements  of  the  angle  between  coraco- 
sternum  and  scapula,  it  being  borne  in  mind  that  the  variations 
are  due  to  the  elevation  or  depression  of  the  sternum,  the  sea* 
pula  being  very  nearly  fixed  in  its  relations  to  the  vertebral 
column. 

Balaeatrica  pavonina  42*,         Lestris  Richardsoni  43*, 

Pelican  65*,        Haliaetus  albicilla     80*, 

Macau    52*,        Alca  torda 35*. 

From  specimens  stripped  of  their  muscles  it  would  be  un- 
safe to  calculate  the  extreme  movement,  but  the  statement  of  the 
great  range  of  averages — 35* — 80*,  may  induce  some  one  with 
better  opportunities  than  I  possess  to  carry  on  the  investigation. 
Those  who  delight  in  special  adaptations  have  in  the  humerus 
an  imperfect  example.  There  are  other  joints  showing  stiJl 
more  remarkable  mechanical  results,  and  with  these  I  am  at 
present  engaged.  The  anatomical  data  for  reasonings  regarding 
the  mechanism  of  progression  have  acquired  fresh  interest  of 
late  years,  and  it  is  only  just  for  me  to  acknowledge  the  assist- 
ance which  Dr  Pettigrew,  by  his  published  papers  and  oral 
communications,  has  rendered  me  in  studying  a  subject  which 
in  this  country  he  has_made  peculiarly  his  own. 
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CONTRIBUTIONS  TO  THE  ANATOMY  OF  THE  IN- 
DIAN ELEPHANT  \  Part  I,  THE  THORACIC  VIS- 
CERA. By  Morrison  Watson,  M.D.,  Demonstrator  of 
Anatomy,  University  of  Edinburgh^.    Plate  VI. 

Owing  to  the  kindness  of  Professor  Turner,  I  have  recently 
had  an  opportunity  of  dissecting  the  thoracic  viscera  of  an  In- 
dian Elephant  (Elephas  Indicics),  and  the  results  of  this  ex- 
amination I  now  venture  to  make  pubUc,  not  so  much  with 
the  idea  that  I  shall  be  able  to  communicate  much  that  is  al- 
together new,  but  rather,  by  adding  to  the  descriptions  already 
published,  which  differ  in  many  points  from  one  another,  that 
of  the  individual  which  I  have  examined,  and  so  clear  up  some 
points  in  the  anatomy  of  an  animal  which  we  too  seldom  have 
an  opportunity  of  dissecting.  At  the  same  time  I  hope  to  be 
able  to  call  attention  to  certain  arrangements,  which,  so  far  as 
I  am  aware,  have,  up  to  the  present  time  escaped  observation, 
and  which  may  therefore  prove  not  altogether  uninteresting. 

The  thoracic  portion  of  the  digestive,  circulatory,  and  respi- 
ratory organs  will  be  considered  consecutively. 

Digestive. 

It  has  long  been  known  that  both  species  of  elephant 
have  the  power  of  withdrawing  water,  stored  within  the  cavi- 
ties of  the  stomach,  by  means  of  the  trunk  inserted  into 
the  mouth.  Sir  Emerson  Tennent  says':  "I  have  elsewhere 
described  the  occurrence  to  which  I  was  myself  a  witness, 
of  elephants  inserting  their  proboscis  in  their  mouths,  and 
withdrawing  gallons  of  water,  which  could  only  have  been  con- 
tained in  the  receptacle  figured  by  Camper  and  Home,  and  of 
which  the  true  uses  were  discerned  by  the  clear  intellect  of 
Professor  Owen."    I  was  not,  till  very  recently,  aware  that  a 

1  The  viscera  of  this  elephant  formed  part  of  the  collection  of  the  late  Pro- 
fessor Goodsir,  purchased  after  his  decease  by  the  University.  The  animal  was 
bought  from  a  travelling  menagerie  by  Mr  Goodsir  in  1856. — ^W.  T. 

2  An  abstract  of  this  Paper  was  read  before  Section  D  at  the  Edinburgh 
Meeting  of  the  British  Association  for  the  Advancement  of  Science.  August. 
1871. 

3  CeyloUj  II.  316. 
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similar  observation  as  to  the  remarkable  habit  of  the  elephant, 
had  been  made  by  the  author  of  the  Ayeen  Akberry,  in  his  ac- 
count of  the  Feel  Kaneh,  or  elephant  stables  of  the  Emperor 
Akbar,  in  which  he  says:  "An  elephant  frequently  with  his 
trunk  takes  water  out  of  his  stomach  and  sprinkles  himself 
with  it,  and  it  is  not  in  the  least  offensive."  The  means  by 
which  this  is  effected  Tennent  believed  to  lie  in  the  presence  of 
a  muscle  described  by  the  late  Prof.  Harrison  of  Dublin,  which 
is  referred  to  as  follows  in  the  work  already  quoted  \  Dr  Har- 
rison in  the  course  of  his  examination  of  the  thoracic  viscera, 
observed  that  an  unusually  close  connection  existed  between  the 
trachea  and  oesophagus,  which  he  found  to  depend  on  a  muscle 
unnoticed  by  any  previous  anatomist,  connecting  the  back  of 
the  former  with  the  fore  part  of  the  latter,  along  which  the 
fibres  descend,  and  can  be  distinctly  traced  to  the  cardiac  orifice 
of  the  stomach.  Imperfectly  acquainted  with  the  habits  and 
functions  of  the  elephant  in  a  state  of  nature,  Dr  Harrison 
found  it  difficult  to  pronounce  as  to  the  use  of  this  very  peculiar 
structure;  but  looking  to  the  intimate  connection  between  the 
mechanism  concerned  in  the  functions  of  respiration  and  deglu- 
tition, and  seeing  that  the  proboscis  served  in  a  double  capacity 
as  an  instrument  of  voice  and  an  organ  for  the  prehension  of 
food,  he  ventured  to  express  the  opinion  that  this  muscle, 
viewing  its  attachment  to  the  trachea,  might  either  have  some 
influence  in  raising  the  diaphragm,  and  thereby  assisting  in 
expiration,  "cw  that  it  might  raise  the  cardiac  orifice  of  the 
stomach,  and  so  aid  this  organ  to  regurgitate  a  portion  of  its 
contents  into  the  oesophagus^!'  Unfortunately,  however,  for  this 
theory,  no  trace  whatever  of  the  trachea-oesophageal  muscle  was 
to  be  found  in  the  specimen  I  examined ;  and,  as  no  mention  is 
made  of  it  by  any  other  anatomist,  we  must,  I  think,  conclude 
that  the  muscle  was  only  exceptionally  present  in  Harrison's 
elephant  (which  is  also  the  case  with  a  corresponding  muscle  in 
the  human  subject'),  as  it  is  hardly  probable,  supposing  the 
-function  alluded  to  to  depend  exclusively  on  the  existence  of 
such  an  arrangement,  that  the  muscle  should  be  present  in  one 
-specimen  and  absent  in  another. 


^  lb,  n.  314.  '  Proc.  Roy.  Irish  Acad,  iv.  133. 

'  Vide  Henle,  Anatomie  des  MenscheUf  Band  ii.  p.  151. 
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The  muscular  fibres  of  the  oesophagus  are  distinctly  striated 
even  down  to  the  oesophageal  opening  in  the  diaphragm,  and 
are  arranged  in  two  layers,  an  external,  the  fibres  of  which 
are  distinctly  longitudinal  in  direction,  and  an  internal,  which 
consists  of  two  sets  of  spiral  fibres,  one  of  which  passes  from 
right  to  left,  whilst  the  other  passes  in  the  opposite  direction, 
and  thus  gives  rise  to  a  decussation  of  the  fibres  at  all  points. 
It  is  thus  to  be  observed  that  the  arrangement  of  the  fibres 
differs  materially  from  that  described  by  Prof.  Rutherford  in 
the  gullet  of  the  ruminant  \ 

With  reference,  therefore,  to  the  regurgitation  of  water,  we 
must,  I  think,  conclude  that,  in  the  absence  of  any  peculiarity 
in  the  stomach  to  account  for  it,  in  all  probability  it  depends, 
as  Mpurens  has  shown  to  be  the  case,  in  the  physiological  re- 
gurgitation of  the  ruminant,  and  Magendie  in  the  pathological 
regurgitation  of  other  animals,  on  the  action  of  the  diaphragm 
and  abdominal  muscles. 

Thoracic  duct  This  vessel  presents  the  usual  arrangement 
as  far.  as  its  relations  are  concerned.  At  the  posterior  extremity 
of  the  thorax  it  has  a  diameter  equal  to  that  of  a  goose-quill, 
whilst  towards  its  termination  it  has  reached  the  size  of  the 
axillary  artery  of  the  human  subject.  No  appearance  of  the 
reservoir  of  Pecquet,  which  is  described  in  the  Efacychp^die 
M^thodique^f  as  being  placed  opposite  the  third  dorsal  verte- 
bra, and  extending  for  a  distance  of  several  inches  was  to  be 
seen,  the  canal  being  of  uniform  diameter  throughout.  A  single 
p£^ir  pf  valves  was  placed  about  two  inches  behind  the  spot 
where  the  vena  azygos  turns  downwards  to  open  into  the  right 
anterior  cava,  the  presence  of  such  being  altogether  denied  in 
the  article  just  quoted. 

Organs  of  Circulation. 

JP&ricardium.  Fig.  1.  The  description  of  this  viscus  will 
be  better  understood  after  a  few  words  concerning  the  diar 
phragm.  As  this  muscle  had  been  removed  along  with  the 
viscera  from  the  cavity  of  the  thorax,  and  consequently  con- 

1  Journal  of  Linnean  Society ^  viii. 

•  Encyclop€die  Methodiqxie^  Article  Pachydenues. 
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siderably  injured  before  I  commenced  the  dissection,  the  descrip- 
tion is  not  so  perfect  as  might  otherwise  have  been  the  case. 

The  greater  portion  of  the  diaphragm  was  occupied  by  the 
central  tendon,  from  the  margin  of  which  the  muscular  fibres 
passed  off  to  their  attachment  to  the  circumference  of  the  tho- 
rax. These  two  parts  differed  materially  from  one  another,  for 
whilst  the  central  tendon  was  very  thick  and  strong,  the  mus- 
cular portion  of  the  septum,  on  the  other  hand,  was  thin,  and 
the  bundles  easily  separated.  An  arrangement,  however,  to 
strengthen  this  deficiency  was  present,  consisting  of  two  plates 
of  yellow  elastic  tissue,  one  covering  each  of  the  surfaces  of 
the  muscular  portion  of  the  diaphragm.  Both  of  these  plates 
of  elastic  tissue  passed  imperceptibly  into  the  substance  of  the 
central  tendon  and  there  lost  themselves.  The  anterior  plate 
differed  from  the  posterior  in  this, — that,  whilst  the  posterior 
plate  covered  every  part  of  the  muscular  portion  of  the  dia- 
pliragm,  the  anterior  was  confined  to  that  part  of  it  which 
came  into  relation  with  the  base  of  the  pericardium,  and 
fihaded  off  beyond  this  region  to  the  left  side  into  a  muscular 
fascia  of  considerable  strength,  and  composed  of  fibrous  tissue, 
whilst  to  the  right,  owing  to  the  diaphragm  having  been  cut, 
I  could  not  follow  it  to  its  termination.  This  much  however 
is  to  be  said,  that  a  considerable  admixture  of  fibrous  with 
the  yellow  elastic  tissue  having  already  taken  place,  seemed  to 
imply  that  on  the  right,  as  on  the  left  side,  this  elastic  plate 
gradually  shaded  off  into  a  fibrous  tissue.  If  this  supposition 
be  correct,  then  we  must  regard  the  anterior  elastic  plate  as 
being  connected  physiologically  with  the  pericardium,  and  not 
with  the  diaphragm.  The  probability  of  this  view  will  be  in- 
creased when  tbe  attachment  of  the  pericardium  to  the  dia- 
phragm is  considered^ 

John  Hunter^  states  that  ''The  pericardium  adheres  to  the 
diaphragm  nearly  as  in  the  human,  but  not  so  closely  and 
firmly;"  but  a  more  correct  description  would  be  that  it  forms 
an  intermediate  stage  between  the  completely  free  pericardium 
as  described  by  Prof.  Turner  in  the  walrus',  and  the  closely  ad- 
herent human  pericardium.     Its  posterior  surface  is  smooth, 

^  Essays  and  Observations  by  Owen,  n.  172. 

*  Journal  of  Anatomy  and  Physiology  ^  November,  1870. 
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and  rests  against  the  anterior  surface  of  the  tendinous  portion 
of  the  diaphragm.  It  is  not,  however,  attached  to  this  as  in 
man ;  but  the  corresponding  surfaces  of  the  diaphragm  and  pe- 
ricardium being  smooth,  evidently  permit  a  considerable  amount 
of  motion  between  the  opposed  surfaces.  This  motion,  however, 
must  be  limited  by  the  presence  of  two  stout  bands  of  yellow 
elastic  tissue,  which  become  continuous  with  the  fibrous  sub- 
stance of  the  pericardium  at  its  posterior  extremity.  These 
two  bands  are  flattened  from  above  downwards,  and  measure 
each  about  an  inch  in  breadth.  They  are  separated  from  one 
another  at  their  attachment  to  the  pericardium  by  an  interval 
of  about  three  inches.  From  this  attachment  they  diverge 
from  one  another,  passing  backwards  and  downwards  and  finally 
become  continuous  with,  and  lost  in  the  elastic  plate  already 
described  as  covering  a  portion  of  the  anterior  surface  of  the 
diaphragm.  It  is  a  fact  worthy  of  notice  that  the  pericardiac 
band  of  the  right  side  was  entirely  composed  of  that  peculiar 
striated  form  of  yellow  elastic  tissue  which,  so  far  as  I  am 
aware,  has  only  once  before  been  described,  and  that  in  the 
ligamentum  nuchae  of  the  giraflfe  by  Mr  Quekett\  In  the  left 
band,  as  well  as  in  the  plate  into  which  the  bands  expanded, 
the  elastic  tissue  presented  the  usual  appearance.  This  mode 
of  attachment  of  the  pericardium  to  the  diaphragm  in  the  ele- 
phant seems  up  to  this  time  to  have  been  overlooked,  the  near- 
est approach  to  an  accurate  description  of  it  having  been  made 
by  MM.  Vulpian  and  Philipeaux*,  who  say:  "Au  sommet  du 
cceur  le  p^ricarde  se  termine  en  pointe  obtuse,  et  se  continue 
directement  en  ce  point  avec  un  fort  cordon  fibreux  qui  par 
son  autre  extr^mit^  va  s'ins^rer  au  centre  phrdnique  du  dia- 
phragme."  This  description,  however,  is  incomplete,  though 
nearer  the  truth  than  those  given  by  other  anatomists.  As  re- 
gards the  anterior  attachment  of  the  pericardium  nothing  need 
be  said,  farther  than  that  it  becomes  continuous  with  the  outer 
coat  of  the  ascending  and  transverse  parts  of  the  arch  of  the 
aorta. 

Heart.     With  regard  to  the  external  configuration  of  this 
organ  the  reader  may  be  referred  to  the  very  excellent  descrip- 

*  Histological  Catalogue^  i.  89. 

*  Ann.  des  8c.  Nat,  Zoologie^  1866,  Vol.  v. 
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tion  of  MM.  Vulpian  and  Philipeaux  already  noticed.  The 
only  point  to  which  they  have  omitted  to  give  prominence, 
being  the  distinct  bifidity  of  the  apex  of  the  organ,  a  fact 
which  corroborated  the  statement  of  iElian,  Stukeley\  and 
Mayer*.  This  bifidity  of  the  heart  is  interesting  when  taken 
in  connection  with  the  singular  and  much  more  pronounced 
separation  of  the  ventricles  in  the  dugong  and  manatee,  and  its 
occasional  occurrence  in  the  porpoise.  No  trace  of  an  os  cordis 
was  to  be  found  in  the  wall  of  the  heart.  The  walls  of  the 
cavities  in  general  are  much  thinner  than  one  would  expect  in 
so  large  an  animal;  they  are  however,  especially  on  the  right 
side  of  the  heart,  extremely  elastic. 

On  opening  into  the  cavity  of  the  right  auricle  (fig.  2),  five 
distinct  openings  were  seen,  viz.  those  of  three  venae  cavae,  two 
anterior — right  and  left — and  one  posterior;  that  of  a  single 
coronary  vein ;  and  that  of  the  ventricle.  At  the  mouth  of  each 
of  these  openings  was  placed  a  valve,  with  the  exception  of  that 
of  the  coronary  vein,  which  lay  under  cover  of  a  pectinate 
muscle.  The  valve  at  the  mouth  of  the  posterior  cava — the 
Eustachian — ^was  of  large  size,  and  an-anged  in  the  usual  man- 
ner. That  at  the  mouth  of  the  right  anterior  cava  was  peculiar. 
Taking  its  rise  from  the  inner  aspect  of  the  opening  it  wound 
round  the  upper  margin,  and  finally  passing  backward  became 
attached  to  the  outer  wall  of  the  auricle  close  to  the  point  of 
entrance  of  the  posterior  cava.  This  description  precisely  cor- 
responds with  that  given  by  Vulpian  and  Philipeaux,  with  this 
exception,  that  in  their  specimen  the  valve  passed  round  the 
lower  margin  of  the  caval  opening  instead  of  the  upper.  It  is 
remarkable  that  their  description  of  the  valve  corresponds  ex- 
actly with  that  given  by  Prof  Turner'  of  one  which  he  met 
with  as  a  very  rare  variation  in  the  human  subject — a  fact  not 
without  interest  to  those  who  believe  "  that  man  still  bears  in 
his  bodily  frame  the  indelible  stamp  of  his  lowly  origin."  At 
the  mouth  of  the  left  anterior  cava  was  situated  a  small  fene- 
strated valve  formed  by  a  duplication  of  the  endocardium,  which 
is  not  generally  present  in  those  animals  possessed  of  two  ante- 

^  Essay  towards  the  Anatomy  of  the  Elephant,  LoncL  1723. 

■  Nova  acta  Aead,  Cas,  Leo-Car,  Vol.  xxn. 

'  Proe,  R(yy,  Sac,  Edinbwrgh,  and  Journal  of  Anatomy,  May,  1869. 
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rior  venae  cavae,  and  which  I  think  we  must  regard  as  a  rudi- 
mentary appearance  of  the  Thebesian  valve  of  the  higher  mam- 
mals, Mr  Marshall,  in  his  paper  on  the  development  of  the 
great  veins^  says:  "As  to  the  Thebesian  valve  it  is  present  in 
every  instance  in  which  the  left  venous  trunk  forms  a  coronary 
sinus,  receiving  veins  from  the  heart  alone  as  in  man,  the  mon- 
key, &c. ;  but  amongst  those  animals  which  have  a  left  azygos 
or  left  superior  cava,  it  is  certainly  absent,  as  in  the  calf,  hog, 
&c."  The  presence  of  this  rudimentary  valve  in  the  elephant, 
therefore,  is  of  interest,  not  only  as  establishing  a  fact  not  pre- 
viously known,  but  also  as  showing  the  accuracy  of  Mr  Marshall's 
observation,  that  the  coronary  sinus  is  the  homologue  of  the 
lower  part  of  the  left  anterior  cava,  since,  in  the  case  before  us, 
we  not  only  have  the  great  coronary  vein  opening  into  the  left 
anterior  vena  cava,  and  defended  by  the  usual  pair  of  valves, 
but  we  also  have  a  rudimentary  Thebesian  valve,  which  is  not 
usually  present  in  those  animals  in  which  the  entire  left  duct  of 
Cuvier  is  persistent.  The  fourth  opening  was  that  of  the  an- 
terior coronary  vein,  which  opened  on  the  right  wall  of  the 
auricle,  and,  as  already  stated,  was  not  defended  by  valves. 
Vulpian  and  Philipeaux  describe  a  third  coronary  vein  as  open- 
ing by  a  distinct  orifice  into  the  auricle,  but  this  was  not  the 
case  in  the  present  specimen.  The  right  auriculo-ventricular 
opening  was  guarded  by  the  tricuspid  valve,  which  however 
was  provided  with  a  small  additional  cusp  placed  between  the 
cusps  which  correspond  with  the  anterior  and  internal  cusps  of 
human  anatomy. 

The  cavity  of  the  left  auricle  (fig.  3)  presented  the  four  open- 
,  ings  of  the  pulmonary  veins,  two  of  which  were  derived  from 
each  lung.  Vulpian  and  Philipeaux  describe  only  two  openings 
in  connection  with  this  auricle,  a  statement  diflBcult  to  reconcile 
with  the  dissection  of  the  present  specimen.  In  front  of  these 
openings  was  placed  a  valvular  structure,  which  however  (by 
reason  of  its  small  size)  could  not  have  been  effective  in  pre- 
venting the  regurgitation  of  blood  into  the  veins.  It  arose  from 
the  anterior  portion  of  the  auricle,  and  passing  down  in  front  of 
the  openings  was  inserted  posteriorly  into  the  anterior  raised 
margin  of  the  fossa  ovalis,  which  was  well  defined  on  this,  as  on 

1  PMl  Trans,  Part  1, 1850. 
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the  right  side,  by  several  tendinous  cords.  The  relation  of  this 
valve  to  the  openings  of  the  pulmonary  veins  was  similar  to 
that  of  the  valve  of  the  right  superior  cava  to  its  opening.  This 
valve  does  not  seem  to  have  been  previously  recognised.  The 
mitral  valve  was  composed  of  three  distinct  cusps,  the  third 
small  cusp  being  situated  between  the  inner  extremities  of  the 
cusps  which  correspond  with  the  larger  anterior  and  posterior 
cusps  of  human  anatomy. 

The  ventricular  cavities  presented  nothing  remarkable,  and 
I  may  refer  those  desirous  of  having  a  full  description  of  them 
to  the  memoir  by  MM.  Vulpian  and  Philipeaux  already 
quoted. 

Pulmonary  artery.  This  vessel  entirely  concealed  the  as- 
cending part  of  the  arch  of  the  aorta  from  below,  and  presented 
three  well  marked  dilatations  externally,  which  corresponded  to 
the  position  of  the  sinuses  of  Valsalva.  Passing  forwards  and  to 
the  right  it  divided  in  the  concavity  of  the  aortic  arch  into  its 
two  branches,  one  of  which  passed  to  each  lung.  The  ductus 
arteriosus  was  attached  not  to  the  left  branch  of  the  pulmonary 
artery,  as  in  the  human  subject,  but  to  the  trunk  of  that  vessel, 
three  inches  behind  its  point  of  bifurcation.  In  front  it  was  at- 
tached to  the  concavity  of  the  aortic  arch,  just  beyond  the  place 
of  origin  of  the  left  subclavian  artery.  The  small  azygos  lobe 
of  the  right  lung  did  not  receive  any  separate  branch  from  the 
pulmonary  artery  before  it  entered  the  substance  of  that  lung. 

Pulmonary  veins.  These  were  two  in  number  on  each  side; 
the  anterior  of  which  was  formed  close  to  the  hilum  pulmonis 
by  the  union  of  several  branches  derived  from  the  apic^^l  lobes 
of  the  corresponding  lung;  whilst  the  posterior  was  derived  from 
the  posterior  or  basal  part  of  the  lung  of  its  own  side;  but  the 
vein  of  the  right  side  received  in  addition  a  branch  of  consider- 
able size  from  the  azygos  lobe  of  this  lung,  which  opened  into  it 
immediately  before  it  entered  the  auricle.  These  four  veins  all 
opened  by  distinct  orifices  into  the  left  auricle  close  to  one 
another. 

Coronary  arteries.  According  to  Camper^  there  is  but  a 
single  coronary  artery,  which  shortly  after  bifurcates  so  as  to 
supply  the  usual  branches  to  the  heart.     In  the  present  dissec- 

^  Description  anatomique  d^un  ilSphant  male. 
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tion,  as  in  those  of  Vulpian  and  Mayer,  there  were  two  arteries, 
which  were  distributed  in  all  respects  in  the  usual  manner  to 
the  substance  of  the  heart. 

With  regard  to  the  number  of  branches  given  oflf  from  the 
arch  of  the  aorta  there  is  a  difference  of  statement.  For  whilst 
Cuvier^  and  Mayer"  assert  that  there  are  three  trunks  given  off, 
viz.  the  right  subclavian,  a  trunk  common  to  the  two  carotids, 
and  the  left  subclavian:  on  the  other  hand,  Hunter',  Tiedemann, 
and  Vulpian*,  only  mention  two,  viz.  1st,  the  innominate,  which 
gives  off  the  right  subclavian,  and  the  two  carotids;  and  2nd, 
the  left  subclayian.  In  the  present  dissection  the  arrangement 
was  in  accordance  with  the  statement  of  the  authors  last  men- 
tioned (fig.  1).  In  addition,  however,  the  trunk  of  the  inferior 
thyroid  artery  was  given  off  from  the  point  of  separation  of  the 
two  common  carotids,  a  point  which  Mayer  was  the  first  to  notice, 
although,  from  the  fact  of  Camper  having  omitted  to  mention 
it,  he  seems  doubtful  whether  it  was  not  to  be  set  down  as  a 
variation  in  his  specimen.  None  of  the  other  authors  quoted 
make  mention  of  this  artery.  This  point  is  interesting  as  show- 
ing in  one  of  the  lower  animals  a  condition  which  only  occurs 
exceptionally  in  the  human  subject,  that  is,  the  presence  of 
an  arteria  thyroidea  ima  coming  off  from  the  tnmk  of  the 
innominate. 

Anterior  vence  cavce. — ^Each  was  formed  by  the  junction  of 
three  laxge  trunks  a  short  distance  in  front  of  the  arch  of  the 
subclavian  artery.  Of  these,  one  came  from  the  outside,  a 
second  came  from  the  direction  of  the  middle  line,  whilst  an  in- 
termediate one  passed  directly  backwards.  The  vena  cava  of 
each  side,  thus  formed,  passed  directly  backwards,  receiving  in 
its  course  several  smaller  veins,  one  of  which  was  the  trunk 
formed  by  the  union  of  the  companion  veins  of  the  mammary 
artery,  and  finally  opened  into  the  right  auricle.  In  addition 
to  these  the  right  anterior  cava  received  the  azygos  vein  imme- 
diately before  piercing  the  pericardium.  There  was  no  trace  of 
a  small  or  left  azygos  vein:  the  posterior  cava  immediately 
after  piercing  the  diaphragm  opened  into  the  auricle. 

^  Lepons  d'anatomie  comparSet  Paris,  1802. 
*  Nov,  Act,  Acad.  Cas,  Leo-Car,  Vol.  xxn. 
'  Essays  and  Observations  by  Owen.  *  Ann.  Sc.  Nat.  YoL  ▼. 
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CoroTiary  veins. — These  are  two  in  number,  a  great,  and 
small.  The  great  coronary  vein  commenced  toward  the  apex 
of  the  heart  by  the  union  of  several  branches,  the  trunk  formed 
by  which  lay  in  the  anterior  ventricular  groove.  It  then  turned 
to  the  left  along  the  left  auriculo-ventricular  gi-oove,  received  in 
this  course  a  large  vein  from  the  posterior- ventricular  groove, 
and  opened  finally  into  the  left  anterior  vena  cava,  a  short  dis- 
tance from  its  termination  in  the  auricle.  A  pair  of  valves 
guarded  the  entrance  into  the  cava. 

The  small  coronary  vein,  corresponding  to  the  small  anterior 
vein  of  Galen  of  human  anatomy,  commenced  by  the  union  of  a 
number  of  small  twigs  toward  the  left  side  of  the  base  of  the 
right  ventricle.  It  then  passed  from  left  to  right  along  the 
right  auriculo-ventricular  groove,  and  opened  into  the  right 
auricle  by  a  distinct  opening  which  was  not  guarded  by  any 
valve.  Vulpian  and  Philipeaux  described  a  third  coronary  vein 
as  opening  by  a  distinct  orifice  into  the  auricle,  but  such  was 
not  to  be  found  in  the  present  dissection. 

Respiratory  System. 

Trachea,  This  tube,  so  far  as  it  lay  in  the  cavity  of  the 
thorax,  consisted  of  twelve  rings,  which  were  all  incomplete 
behind.  These  rings  presented  a  peculiarity  which,  so  far  as  I 
am  aware,  has  not  been  observed  in  the  trachea  of  any  other 
animal;  that  is,  the  subdivision  of  the  different  rings  into  dis- 
tinct segments  by  means  of  distinct  synovial  joints.  These  joints 
were  each  enclosed  in  a  distinct  capsule,  and  presented  all  the 
characters  of  perfect  articulations  (fig.  4).  The  number  of  these 
articulations  in  any  given  ring  varied,  as  many  as  three  being 
found  in  a  single  ring;  in  others,  only  two  or  one,  and  in  others 
none  at  all.  The  same  peculiarity  manifested  itself  in  the  bron- 
chial cartilages.  Mr  Bishop  ^  in  his  reference  to  the  trachea  of  the 
elephant,  says,  "  Trachea  thirty  rings,  which  are  often  partially 
subdivided."  Whether  this  applies  to  the  peculiarity  men- 
tioned, or  whether  it  refers  only  to  that  incomplete  formation 
of  the  separate  rings,  so  common  in  many  animals,  I  am  at  a 
loss  to  determine,  as  beyond  the  statement  quoted  he  makes  no 
further  reference  to  the  subject. 

1  Cyclopadia  of  Anatomy ^  article  Voice. 
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In  addition  to  and  internal  to  the  rings,  the  trachea  pre- 
sented a  strong  lining  of  yellow  elastic  tissue,  the  fibres  of  which 
Were  longitudinal  in  direction.  This  lining  passed  uninter- 
ruptedly from  the  trachea  into  the  bronchial  tubes.  Resting 
directly  against  this  elastic  plate  was  the  tracheal  mucous  mem- 
brane, which  was  thrown  into  distinct  longitudinal  folds  or 
rugae  (fig.  5). 

The  interval  posteriorly  between  the  ends  of  the  rings,  in 
addition  to  the  structures  just  mentioned,  was  completed  by  two 
distinct  layers  of  involuntary  muscle.  One  of  these,  the  more 
superficial,  passed  directly  across  the  interval  so  as  to  be  at- 
tached to  the  extremities  of  the  rings  of  the  trachea.  The 
deeper  set  arose  from  the  V-shaped  projection  of  the  last  tra- 
cheal ring,  the  central  fibres  passing  vertically  upwards  beneath 
the  transverse  fibres  of  the  superficiaL  layer,  the  lateral  bundles 
assuming  a  more  and  more  transverse  direction,  so  that  the 
most  external  of  these  formed  the  commencement  of  the  series 
which  filled  up  the  interval  between  the  extremities  of  the 
bronchial  cartilages. 

Bronchi,  The  right  bronchus  consisted  of  eight,  the  left  of 
six  rings.  In  addition  to  these,  however,  there  were  several 
small  cartilaginous  nodules  of  small  size  representing  rudi- 
mentary rings.  No  accessory  bronchus  such  as  is  so  common 
among  the  ruminants  was  met  with;  the  azygos  lobe  of  the 
right  lung  receiving  its  air-tube  from  the  right  bronchus  after  it 
had  entered  the  substance  of  the  lung. 

Lungs,  Each  of  these  presented  an  elongated  oval  form, 
the  length  being  about  twice  the  breadtL  Only  two  surfaces 
are  to  be  distinguished  in  each,  a  dorsal  and  a  ventral;  or, 
more  properly  speaking,  an  external  and  internal.  There 
was  thus  no  distinct  diaphragmatic  surface  to  be  recognised, 
as  in  the  human  subject;  the  base  of  the  lung,  on  account 
of  the  peculiarly  elongated  condition  of  the  thorax  dorsally, 
being  continuous  with  the  ventral  surface,  and  being  wedged 
in,  as  it  were,  between  the  diaphragm  and  the  upper  wall  of  the 
thorax.  The  line  of  junction  of  the  two  surfaces  thus  gave  rise 
to  the  margin  of  the  limg,  which  was  marked  externally  with 
distinct  marginal  notches  similar  to  those  described  by  Owen* 

^  Anatomy  of  the  Vertebrates ^  Vol.  ni. 
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in  the  lung  of  the  Rhinoceroa  The  hilnm  of  the  lung  was 
situated  on  its  internal  surface  at  the  junction  of  the  anterior 
with  the  middle  third  of  its  length.  The  substance  of  each 
lung  was  divided  into  a  number  of  lobes  by  processes  of  a 
lax  connective  tissue,  which  could  be  easily  torn  so  as  to 
separate  the  lobes.  These  rudimentary  lobes  were  much  more 
numerous  towards  the  apex  than  at  the  opposite  extremity 
of  the  organ,  and  they  corresponded  exactly  in  number  and 
form  in  the  lung  of  each  side.  The  only  difference  in  the 
two  lungs  consisted  in  the  possession  by  the  right  of  a  smaU 
quadrangular  azygos  lobe  which,  connected  to  the  organ  im*- 
mediately  below  the  hilum,  projected  transversely  towards  the 
left,  lying  between  the  vena  cava  inferior  and  the  anterior 
surface  of  the  diaphragm.  Vulpian  and  Philipeaux  describe 
three  distinct  lobes  in  the  right  lung,  and  none  in  the  left 
This,  however,  was  certainly  not  the  case  in  the  present  dissec- 
tion. The  arrangement  of  the  pleural  sacs  could  not  be  deter*- 
mined  on  account  of  their  lacerated  condition.  This  membrane, 
however,  did  not  separate  the  lobes  from  one  another,  but 
passed  continuously  over  the  surface  of  the  lung.  The  pleura 
were  devoid  of  all  trace  of  yellow  elastic  tissue ;  but  upon  strip- 
piQg  them  ofiF  their  respective  lungs,  each  of  these  last  was 
found  to  be  be  invested  as  far  forward  as  the  hilum  with  a  thick 
covering  of  yellow  elastic  tissue,  which  gradually  thinned  off 
towards  the  apex,  although  it  could  be  traced  as  a  separable 
membrane  over  the  entire  surface  of  the  lung.  This  invest- 
ment is  much  thinner  on  the  internal  than  on  the  external 
surface.  This  covering  towards  the  posterior  extremity  of  the 
lung  was  almost  entirely  composed  of  yellow  elastic  tissue, 
although  containing  a  slight  admixture  of  ordinary  fibrous  tissue, 
but  on  passing  forward  to  the  front  of  the  lung,  the  quantity 
of  the  latter  increased  so  that  at  the  apex  the  membrane  now 
became  very  thru  so  as  to  be  almost  entirely  composed  of  it. 

The  bronchi  on  entering  their  respective  lungs  branched  into 
a  number  of  subdivisions,  all  of  which  passed  to  the  apical  lobes, 
with  a  single  exception.  This,  which  was  the  largest  of  all, 
passed  backwards  in  order  to  supply  the  larger  posterior  portion 
of  the  lung,  giving  oflf  in  its  course  numerous  branches  for  the 
supply  of  the  entire  organ.     The  mode  of  subdivision  of  the 
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bronchi,  however,  was  not  dichotomous,  but  quite  irregular.  As 
regards  the  structure  of  the  bronchi  themselves,  upon  entering 
the  lung  they  at  once  lost  all  trace  of  cartilaginous  rings,  no 
trace  of  this  tissue  being  found  in  any  part  of  their  ramifica- 
,tions.  Throughout  their  entire  extent  the  mucous  membrane 
was  thrown  into  folds  as  already  described  in  the  trachea. 

This  peculiar  non-cartilaginous  condition  of  the  intra-pul- 
monic  portion  of  the  bronchi  has  been  recognised  before  in  the 
howling  monkey^  ichneumon*,  and  several  other  animals,  but 
not,  so  far  as  I  am  aware,  has  it  been  previously  noticed  in  the 
.elephant. 

Upon  transverse  section  under  the  microscope  the  bronchi 
were  found  to  be  composed  from  without  inwards,  of,  first, 
fl.  layer  of  strong  elastic  tissue;  second,  a  circular  layer  of 
involuntary  muscular  fibres;  thirdly,  a  layer  of  elastic  tissue, 
but  of  a  finer  quality  than  that  composing  the  external  coat; 
And  lastly,  of  the  mucous  membrane,  the  minute  structure  of 
which  could  not  be  satisfactorily  investigated  on  account,  of  the 
age  of  the  specimen. 


EXPLANATION  OF  FIGURE   ON  PLATE  VL 

Fig.  1.  Heart,  pericardium  and  diaphragm.  The  pericardium 
has  been  cut  through  and  partially  turned  down  to  shew  the  great 
vessels,  a,  Left  auricle,  b,  Right  auricle,  c,  Pulmonary  artery. 
d,  Aorta,  e,  Innominate  artery,  giving  off  the  right  subclavian. 
jfy  Right  and  left  common  carotids ;  gg,  and  the  inferior  thyroid  artery 
between  the  latter,  h,  Left  subclavian  artery,  ii,  Right  and  left 
anterior  vence  cavse  thrown  down,  k,  Pericardium  with  the  two 
bands  kk,     Z,  Diaphragm,     m,  Anterior  elastic  lamina. 

Fig.  2.  Cavity  of  right  auricle,  a,  Mouth  of  right  anterior  cava, 
5,  Mouth  of  left  anterior  cava  with  rudimentary  valve  of  Thebesius. 
c,  Posterior  vena  cava,  d,  Yalve  at  mouth  of  right  anterior  cava. 
€,  Eustachian  valve. 

Fig.  3.  Cavity  of  left  auricle,  a,  Mouths  of  pulmonary  veins. 
yby  Yalve  in  connection  with  these. 

Fig.  4.  Yiew  of  trachea  from  the  front,  aaa,  Synovial  articula- 
tions of  tracheal  rings. 

Fig.  j5.  Yiew  of  trachea  from  behind,  shewing  rugose  condition 
of  the  mucous  membrane  (a). 

,    *  Cnvier,  Legom  d^anatomie  comparSet  Tom.  ly,  p.  8H.  '  Ibid.  p.  818. 


ON  THE  ACTION  OF  INORGANIC  SUBSTANCES 
WHEN  INTRODUCED  DIRECTLY  INTO  THE 
BLOOD.  By  James  Blake,  M.D.,  F.R.C.S.,  San  Fran^ 
dsco,  California. 

In  the  present  paper  I  propose  to  relate  some  experiments 
which  have  been  made  by  introducing  the  salts  of  platinum 
and  of  palladium  directly  into  the  blood.  The  manner  in 
which  the  experiments  were  conducted  was  the  same  as  de- 
scribed in  former  communications  (see  this  Journal  for  May, 
1870). 

Exp.  1.  A  dog  not  very  well  nourished,  weight  about  14  lbs. ; 
pressure  in  the  arteries  4  to  4*6  inches ;  heart's  action  regular. 
A  solution  containing  1  gr.  of  chloride  of  platinum  in  3iij  of 
water  was  injected  into  the  jugular  vein;  in  12"  the  action  of 
the  heart  quicker,  oscillations  not  more  than  0*1  to  02  inches ;  20" 
action  of  heart  irregular,  pressure  increased  to  6*5  inches;  45" 
pressure  diminishing;  at  2'  it  was  2  or  2*2  inches,  oscillations 
slight,  breathing  rather  irregular ;  5'  inject  2  grs. ;  no  perceptible 
efifeet  on  the  heart;  in  40"  pressure  in  the  arteries  down  to  1*25 
inches;  no  expression  of  pain,  animal  quiet,  although  sensation 
apparently  perfect;  2'  no  oscillation  in  the  mercury,  although 
the  heart  could  be  felt  pulsating;  respiration  suspended  for  50", 
the  animal  lying  quite  still,  although  sensible;  no  convulsion, 
no  expression  of  pain;  pressure  in  arteries  1-5  inches;  slight 
oscillations  (about  0*05  inch).  After  50"  respiration  again  com- 
menced and  continued  quite  regular,  but  rather  slow  for  about 
2^;  suspended  for  1',  and  again  commenced;  5'  inject  2  grs.; 
pressure  1  inch;  respiration  stopped;  in  40"  heart's  action  con- 
tinuing after  respiration  had  ceased.  On  opening  the  thorax 
the  heart  was  found  beating  slightly,  both  cavities  contained 
blood,  right  much  distended ;  the  blood  in  the  right  cavities  was 
dark;  that  in  the  left  was  brighter,  a  dark  maroon  colour,  co- 
agulated imperfectly;  lungs  anaemic-collapsed. 

Exp.  2.  Dog  weighed  about  16  lbs.  A  solution  containing 
2  grs.  of  chloride  of  platinum  was  injected  into  the  axillary 
artery,  the  pressure  being  4  to  5  inches.    Immediately  violent 
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struggles  and  expression  of  pain.  On  the  animal  becoming 
quiet,  the  pressure  was  found  to  have  increased  2  inches;  2'  ac- 
tion of  heart  slower,  pressure  down  to  3*5,  respiration  suspended; 
for  30"  animal  sensible,  no  expression  of  pain;  5'  inject  4  grs., 
violent  struggles;  45"  animal  quiet,  pressure  9  to  10  inches, 
heart's  action  quicker,  respiration  slow,  deep,  arrested;  at  2' 
heart's  action  continues,  pressure  5*5  to  6  inches,  one  deep  re- 
spiratory movement  after  respiration  had  been  suspended;  l'*30" 
no  farther  sign  of  life,  except  that  the  heart  continues  beating; 
8'  after  respiration  had  ceased,  the  pressure  was  still  3  inches  ;^ 
•  slight  oscillations  from  the  action  of  the  heart  perceptible.  On 
^  opening  the  thorax  the  heart  was  found  contracting  feebly;  both 
cavities  contained  blood,  which  was  dark  in  the  right,  rather 
•brighter  in  left  (dark  maroon  colour).  The  lungs  were  much 
congested,  and  there  were  several  ecchymosed  spots  immediately 
under  the  pleura,  and  in  the  substance  of  the  lung. 

Exp.  3.  Injection  of  chloride  of  platinum  into  the  veins. 
General  symptoms.  A  strong  healthy  dog  weighing  about 
16  lbs.  Inject  into  the  jugular  vein  a  solution  containing  1  gr. 
of  the  salt  in  three  drachms  of  water.  No  immediate  expression 
of  pain;  45"  staggering  with  a  tendency  to  fall  backwards;  2' 
respiration  aflFected  longer  and  deeper,  no  expression  of  pain^ 
sensibility  perfect;  the  change  in  the  character  of  the  respiration 
comes  on  in  paroxysms,  lasts  about  30",  and  then  the  breathing 
becomes  quite  natural;  4'  animal  laid  down  on  its  side,  respira- 
tion suspended  for  40",  no  convulsion,  no  expression  of  pain, 
sensibility  unimpaired,  took  notice  of  sounds  after  respiration 
had  been  suspended;  45"  respiration  again  commenced,  rather 
blowing  at  first,  but  soon  became  natural.  This  total  suspen- 
sion of  the  respiratory  movements  recurred  four  times  during 
the  next  ten  minutes,  lasting  from  45"  to  1'  15",  during  this 
time  the  animal  lay  quite  still,  no  sign  of  pain,  or  even  imeasi- 
ness,  although  sensibility  apparently  remained  perfect.  On  one 
occasion,  after  respiration  had  been  suspended  for  1'  15",  there 
was  a  slight  stiflfening  of  the  muscles  of  the  legs  and  of  the  tail, 
but  nothing  like  a  convulsion;  the  action  of  the  heart,  as  felt 
through  the  sides  of  the  chest,  apparently  very  weak.  Inject 
1*5  gr.,  breathing  arrested  in  30";  again  commenced  after  being 
suspended  45",  heart  pulsating  feebly,  respiration  finally  sud- 
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pended  after  3*.  On  opening  the  thorax  the  heart  was  found 
pulsating  feebly,  and  continued  irritable  for  about  10';  both 
cavities  contained  blood,  the  right  dark,  the  left  scarlet;  it  cO' 
agulated  imperfectly.  Lungs  rather  red,  but  collapsed  perfectly, 
evidently  contained  but  little  blood.  Partial  contractions  of  the 
voluntary  muscles  were  observed  some  minutes  after  death. 


Salts  of  Palladium. 

Exp.  4.  Dog  about  20  lbs.  Pressure  in  the  arteries  before 
injecting  5  to  8  inches.  Inject  Jgr.  of  chloride  of  palladium  in 
Joz.  of  water  into  the  jugular  vein.  In  about  12"  action  of  the 
heart  fluttering,  pressure  diminished,  oscillations  less;  2'  respi- 
ration deeper  and  longer,  pressure  4  to  4*2;  5'  pressure  3*5  in. 
inject  1  gr.  of  the  salt;  14"  the  pressure  in  the  arteries  suddenly 
fell  to  1*5  inches,  and  no  oscillations  perceptible,  although  the 
heart  could  be  felt  beating  slightly  through  the  walls  of  the 
chest;  3'  respiration  arrested.  On  opening  the  thorax  there 
were  partial  movements  of  the  heart,  but  no  regular  contrac- 
tion; both  cavities  contained  blood;  that  in  the  right  side  dark, 
in  the  left  rather  brighter,  dark  maroon  colour,  coagulated 
slowly.  Lungs  very  pale;  anaemic;  spontaneous  contractions  of 
the  voluntary  muscles  were  observed  5  minutes  after  death. 

Exp.  5.  Dog  weighed  about  17  lbs.  Pressure  in  the  artC'* 
ries  from  45  to  6  in.  Inject  J  gr.  chloride  of  palladium  into 
the  axillary  artery;  12"  there  was  general  spasm  with  suspen- 
sion of  respiration,  then  violent  struggles  causing  great  oscilla- 
tions in  the  pressure;  45"  on  the  animal  becoming  quiet,  the 
pressure  was  found  to  be  increased  to  12  in.,  oscillations,  1  in., 
heart's  action  quick ;  but  regular  respiration  almost  suspended, 
one  complete  respiratory  movement  about  every  45".  This 
lasted  4'  30",  and  then  respiration  finally  ceased.  During  this 
time  the  pressure  in  the  arteries  gradually  diminished;  but  1' 
after  respiration  had  ceased  it  was  6  in.,  heart  beating  regularly. 
The  heart  continued  beating  regularly  for  7'  after  respiration 
had  ceased ;  and  when  its  pulsations  were  no  longer  perceptible, 
the  pressure  in  the  arteries  was  still  3*5  in.  On  opening  the 
thorax  the  heart  was  found  contracting  irregularly,  both  cavi- 
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ties  full  of  dark  blood,  lungs  congested  with  ecchymosed  spots ; 
the  muscles  of  the  leg,  through  the  artery  of  which  the  injec* 
tion  was  made,  continued  to  contract  spontaneously  15'  after 
death. 

Exp.  6.  Dog  weighed  about  14  lbs.  It  was  not  confined. 
Inject  Jgr.  of  chloride  of  palladium  into  the  jugular  vein;  no 
expression  of  pain;  no  marked  symptoms;  2'  animal  seems  dull, 
hangs  its  head,  respiration  long  and  deep;  after  10'  again  inject 
Jgr.;  15"  animal  fell  backwards,  then  lay  on  its  side,  no  con- 
vulsion, no  expression  of  pain ;  after  40"  again  rose  and  walked 
about,  but  seemed  uncomfortable;  2'  again  fell  down,  respira- 
tion very  long  and  slow,  passed  urine  and  faeces;  4'  respiration 
suspended  completely  for  45",  animal  lying  quite  still,  as  if 
dead,  but  quite  sensible^  no  convulsion.  The  same  thing  occur- 
red four  times  during  the  next  eight  minutes,  when  the  respi- 
ration was  finally  stopped.  On  opening  the  thorax  the  heai-t 
was  contracting  irregularly  and  slightly;  the  lungs  and  the 
blood  presented  the  same  appearances  as  in  Exp.  4. 


Salts  of  Iridium, 

Exp.  7.  Owing  to  the  chlorides  of  iridium  being  decom- 
posed by  water,  the  double  chloride  of  iridium  and  ammonia 
was  used. 

Dog  strong,  healthy,  weight  16  lbs.  Pressure  in  the  arteries 
4  to  6  in.  A  solution  containing  about  J  gr.  of  the  salt  was 
injected  into  the  jugular  vein;  8"  the  pressure  in  the  arteries 
began  to  diminish,  the  heart's  action  became  quicker,  oscilla- 
tions in  the  mercury  slight:  20"  there  was  an  increase  in  the 
pressure  to  5  in.,  no  expression  of  pain;  the  pressure  again  gra- 
dually diminished;  at  4'  it  was  8'5  in.,  respiratory  movements 
slower  and  deep:  10'  inject  1  gr.:  11"  pressure  falling  rapidly: 
80"  pressure  1  in.,  respiration  deep,  irregular:  1'20"  pressure 
0*5  in.,  no  oscillation,  respiration  intermittent:  3' 30"  respira- 
tion ceased.  On  opening  the  thorax  the  heart  was  found  con- 
tracting rhythmically,  right  cavities  much  distended  with  dark 
blood,  left  cavities  contained  blood  not  so  dark,  the  blood  co- 
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agulated  imperfectly.    The  lungs  were  anaemic,  collapsed  more 
than  usual  on  the  thorax  being  opened*. 

As  regards  the  proximate  cause  of  the  eflfects  that  follow  the 
mixing  of  these  substances  with  the  blood,  it  is  evident  that 
even  in  very  small  quantities  (J  gr.  chloride  of  palladium)  they 
exert  a  marked  influence  on  the  passage  of  the  blood  through 
the  lungs;  and  in  larger  doses  they  completely  stop  the  pulmo- 
nary circulation,  by  causing  contraction  of  the  smaller  arteries 
or  the  capillaries.  This  is  shown  by  the  sudden  fall  in  the  pres- 
sure in  the  arteries  immediately  after  the  injection  of  a  full 
dose  into  the  veins,  and  the  presence  of  scarlet  blood  in  the 
left  cavity,  when  the  heart  continues  beating  sometime  after 
respiration  has  been  arrested.  In  smaller  quantities  they  pass 
through  the  lungs  after  a  few  seconds,  and  an  analogous  eflfect 
is  then  often  exerted  on  the  systemic  vessels,  the  pressure  in 
the  arteries  becoming  increased.  This  effect,  however,  on  the 
systemic  vessels  is  much  better  shown  when  the  salt  is  injected 
directly  into  the  arteries,  the  obstacle  to  the  circulatiou  be- 
coming so  great,  that  the  pressure  of  the  blood  in  the  arteries 
is  more  than  doubled,  or  equal  to  a  column  of  mercury  of 
eleven  to  twelve  inches.  It  is  probable  that  this  obstacle  to 
the  systemic  circulation  is  caused  by  the  substance  producing 
directly  contraction  of  the  smaller  vessels  or  capillaries.  In 
the  case  of  the  pulmonary  vessels  it  certainly  cannot  be  due 
to  any  effect  on  the  vaso-motor  nerves,  at  least  as  far  as  the 
central  organ  is  concerned,  for  it  so  immediately  follows  the 
injection,  that  the  salt  would  not  have  had  time  to  reach 
the  nervous  centres.  The  anaemic  condition  of  the  lungs  in 
cases  where  a  full  dose  has  been  used,  and  when  the  salt  has 
not  even  reached  the  left  side  of  the  heart,  shows  the  local 
action  on  the  blood-vessels.  The  effusion  and  ecchymosis  in 
these  organs  when  the  substance  has  been  introduced  into  the 
arteries,  is  owing,  undoubtedly,  to  the  great  backward  pressure 
to  which  they  are  subject  when  the  heart  is  contracting  under 
the  pressure  of  a  twelve  inch  column  of  mercury.  The  presence 
of  scarlet  blood  in  the  left  cavities  when  the  action  of  the  heart 

1  Owing  to  my  notes  containing  the  acoonnt  of  other  experiments  perfonned 
with  the  salts  of  iridium,  and  also  witii  those  of  asmium,  having  been  destroyed, 
I  am  unable  to  famish  the  data  as  to  the  farther  action  of  these  sabstances. 
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has  continued  some  time  after  respiration  has  ceased,  shows  how- 
complete  must  be  the  obstruction  to  the  circulation  in  the 
lungs.  The  left  cavities  are  prevented  from  discharging  their 
blood  by  the  overdisturbed  state  of  the  right  heart  \ 

The  suspension  of  the  respiratory  movements  for  more  than 
a  minute  without  producing  any  distress,  the  animal  being  per- 
fectly sensible,  their  renewal  and  continuance  for  some  time,  to 
be  again  suspended,  and  this  occurring  many  times,  is  certainly 
a  curious  phenomenon,  and  one  difficult  to  reconcile  with  the 
accepted  theories  as  to  the  cause  of  the  respiratory  movements, 
unless,  indeed,  the  presence  of  the  salt  in  the  blood  can,  to  a 
certain  extent,  supply  the  pla<5e  of  oxygen.  This  hypothesis 
receives  support  from  the  fact,  that  the  heart  continues  beating 
so  long  after  respiration  had  ceased  (7  minutes),  and  this  too 
when  the  pressure  in  the  arteries  was  at  four  inches,  or  about 
its  normal  height.  The  proximate  cause  of  death,  when  a  mo- 
derate quantity  of  these  salts  is  introduced  into  the  veins,  is, 
undoubtedly,  owing  to  arrest  of  the  resph^tion;  but  whether 
this  is  caused  by  their  action  on  the  nervous  centres,  or  to 
their  local  action  on  the  lung-nerves,  it  is  difficult  to  say.  I 
believe  the  latter  view  the  more  probable.  The  sudden  cessa- 
tion of  respiration,  and  the  marked  nervous  symptoms  that 
follow  the  injection  of  these  salts  into  the  arteries,  are  owing 
to  the  sudden  and  great  pressure  that  the  nervous  centres  must 
be  subject  to  when  the  arterial  tension  is  so  rapidly  increased. 
The  smallness  of  the  quantity  of  these  salts,  which  mixed  with 
the  blood  causes  such  striking  reactions,  places  them  amongst 
our  most  powerful  reagents:  in  fact,  the  chloride  of  palladium,, 
in  its  power  in  modifying  the  properties  of  living  matter,  sur- 
passes every  other  inorganic  compound  with  which  I  have  ex- 
perimented. That  half  a  grain  of  this  salt  diffused  through  the 
whole  mass  of  the  blood  should  give  rise  to  such  striking  effects 
shows  the  excessive  delicacy  of  living  substances  as  reagents  for 
certain  inorganic  compounds, 

)  In  xn^  earlier  experimentg  with  these  salts,  the  sudden  fall  of  the  pressure 
in  the  arteries,  and  the  presence  of  scarlet  blood  in  the  left  cavities  of  the  heart, 
led  me  to  conclude  that  they  par&lysed  the  heart. 


SOME  ADDITIONAL  VARIATIONS  IN  THE  DISTRI- 
BUTION OF  THE  NERVES  OF  THE  HUMAN 
BODY.    By  Pkofessor.  Turner. 

I  HAVE  on  several  occasions  recorded  examples,  which  have 
come  under  my  notice  in  the  dissecting  room,  of  variations 
from  the  usually  described  arrangement  of  the  nerves  of  the 
human  body  {Natural  History  Review,  1864:  this  Journal^ 
November,  1866 :  Proc.  Roy,  Soc.  London,  1868).  I  propose  now 
briefly  to  note  some  additional  variations  which  I  have  met 
with. 

Branches  of  the  5th  Cranial  Nerve*  Left  orbit  in  which  the 
frontal  nerve  gave  origin  to  a  long  slender  infra-trochlear 
branch,  which  passed  below  the  pulley  to  be  distributed  along 
with  the  infra-trochleaa:  of  the  nasal. 

Right  orbit  in  which  the  lachrymal  branch  of  the  ophthal- 
mic was  not  seen,  but  the  temporal  branch  of  the  orbital 
branch  of  the  superior  maxillary  division  sent  a  large  branch 
to  the  lachrymal  gland.  On  the  left  side  of  same  subject  a 
small  lachrymal  nerve  was  present,  but  the  temporal  branch 
from  the  superior  maxillary,  as  it  lay  in  relation  to  the  outer 
wall  of  the  orbit,  gave  an  accessory  branch  to  the  gland. 

Right  side  in  which  gustatory  and  inferior  dental  nerves 
formed  one  cord  until  opposite  dental  foramen,  when  the  dental 
nerve  entered  its  canal.  An  additional  case  to  the  one  de- 
scribed in  Natural  History  Review,  in  which  the  mylo-hyoid 
nerve  not  only  supplied  its  proper  muscles,  but  gave  off  a 
branch  which  pierced  the  mylo-hyoid  muscle  to  join  the  gusta- 
tory nerve  on  the  distal  side  of  the  submaxillary  ganglion.  A 
slight  modification  of  this  arrangement  was  seen  in  another 
subject  in  which  the  right  mylo-hyoid  nerve  passed  under  cover 
of  the  posterior  border  of  the  corresponding  muscle  before  it 
bifurcated,  when  the  muscular  branch  pierced  the  mylo-hyoid 
to  supply  it  and  the  anterior  belly  of  the  digastric.  Gaillet  has 
described  some  closely  similar  cases. 

Branch  of  Vagus,  On  left  side  vagus  and  hypoglossal  were 
intimately  connected  as  low  as  posterior  belly  of  digastric. 
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Here  a  large  funiculus  arose  from  vagus  which  gave  oflf  branches 
to  depressor  muscles  of  larynx,  and  then,  much  diminished  in 
size,  rejoined  the  trunk  of  the  vagus  a  sliort  distance  above  the 
1st  rib.  In  this  case  the  fibres  of  the  descendens  noni  had 
obviously  accompanied  the  trunk  of  the  vagus  for  some  dis- 
tance, and  when  this  branch  was  given  off  some  fibres  proper  to 
the  vagus  probably  accompanied  it,  which  rejoined  their  trunk 
lower  down  in  the  neck.  Similar  apparent  origins  of  the  de- 
scendens noni  from  vagus  have  been  described  by  myself  and 
other  anatomists. 

Posterior  Divisions  of  Spinal  Nerves,  On  right  side  the 
external  branches  of  the  posterior  divisions  of  the  2nd  and  3rd 
dorsal  nerves  pierced  the  vertebral  aponeurosis,  gave  branches 
to  the  lower  fibres  of  the  rhomboideus  major,  then  pierced  that 
muscle  to  end  in  the  lower  part  of  the  trapezius.  On  left  side 
the  external  branch  of  the  posterior  division  of  the  3rd  dorsal 
nerve  terminated  in  the  lower  fibres  of  the  rhomboideus  major. 
On  both  sides  the  rhomboidei  also  received  their  proper  nerves  of 
supply  from  the  6th  cervical,  and  the  distribution  of  the  spinal 
accessory  to  each  trapezius  was  normal. 

Anterior  Divisions  of  the  Cervical  Spinal  Nerves.  On  left 
side  the  supra-clavicular  cutaneous  branch  of  the  cervical  plexus 
passed  through  a  canal  in  the  clavicle  in  its  course  to  the  inte- 
gument in  front  of  the  greater  pectoral  muscle.  Eight  side  of 
another  subject  in  which  the  4th  and  not  the  3rd  cervical  nerve 
gave  a  branch  to  the  levator  anguli  scapulae. 

Variations  in  the  course  of  the  phrenic  nerve  and  its  lowest 
root  of  origin  are  not  uncommon.  Though  this  nerve  usuaUy 
enters  the  thorax  in  front  of  the  internal  mammary  artery, 
sometimes  it  goes  behind.  On  the  left  side  of  one  subject  it 
passed  in  front  not  only  of  that  artery,  but  of  the  subclavian 
vein  (see  also  Quain's  Arteries),  In  one  case  the  root  from  the 
5th  cervical  passed  independently  down  the  anterior  surface  of 
the  scalenus  anticus  to  join  the  phrenic  at  the  root  of  the  neck ; 
whilst  in  another  it  ran  in  front  of  the  right  subclavian  vein, 
and  behind  the  1st  costal  cartilage  to  join  the  phrenic  close  to 
the  origin  of  the  arteria  innominata. 

The  arrangement  of  the  cords  and  the  mode  of  origin  of 
the 'branches  of  the  Brachial  plexus  are  subject  to  very  frequent 
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Variations,  some  of  which  I  recorded  in  my  former  paper  in  the 
Natural  History  Review.  Other  variations  are  as  follows :  more 
than  once  I  have  seen  the  plexus  to  possess  three,  and  not  two 
cords,  in  its  original  construction :  an  outer  formed  by  the  junc- 
tion of  subdivisions  of  the  5th,  6th,  and  7th  cervical  nerves ;  a 
posterior  by  the  junction  of  subdivisions  of  the  6th,  6th,  7th, 
and  8th,  and  an  inner  by  the  junction  of  a  subdivision  of  the 
8th  cervical  with  the  1st  dorsal.  In  another  case  the  outer 
cord  was  formed  by  junction  of  subdivisions  of  6th  and  7th : 
the  posterior  by  junction  of  subdivisions  of  7th  and  8th ;  the 
inner  by  a  subdivision  of  8th  cervical  joining  the  1st  dorsal. 
The  outer  c©rd  gave  origin  to  musculo-cutaneous  and  outer 
head  of  median  nerves;  the  posterior  to  subscapular  and 
musculo-spiral ;  the  inner  to  ulnar  and  inner  head  of  median. 
The  nerve  of  Wrisberg,  internal  cutaneous,  and  anterior  thoracic, 
arose  directly  from  1st  dorsal  j  the  supra-scapular  from  5th 
cervical,  and  the  circumflex  by  the  junction  of  almost  equal 
branches  of  the  5th  and  6th  cervical  nerves.  In  another  case 
the  brachial  plexus  had  only  two  cords  in  the  axilla:  a  posterior, 
which  gave  origin  to  its  usual  branches;  an  external,  from  which 
arose  all  the  branches  which  usually  spring  from  the  outer  and 
inner  cords.  The  branches  for  the  inner  side  of  the  limb 
passed  superficial  to  the  arterial  trunk.  In  another  subject  the 
7th  cervical  nerve  did  not  join  the  upper  cord  of  the  plexus,  but 
divided  into  three  branches,  one  passed  to  the  inner,  another  to 
the  posterior  cord,  and  the  third  entered  directly  into  the  forma- 
tion of  the  median  nerve.  In  another  subject  the  outer  cord  of 
plexus  gave  origin  to  both  anterior  thoracic  nerves,  to  the  outer 
head  of  the  median,  the  musculo-cutaneous,  and  to  a  long 
slender  branch  which  crossed  obliquely  in  front  of  the  axillary 
artery  to  join  the  ulnar.  In  another,  the  anterior  thoracic  nerve 
which  supplied  the  pectoralis  minor,  arose  by  two  roots,  one 
from  inner,  the  other  from  outer  cord  of  plexus.  In  another 
the  left  ulnar  nerve  had  two  roots,  one  from  inner,  and  an  ac- 
cessory funiculus  from  outer  cord,  which  was  traced  upwards  to 
7th  cervical  nerve :  it  crossed  in  front  of  the  axillary  artery  and 
joined  the  ulnar  opposite  the  lower  edge  of  the  tendon  of  sub- 
scapularis. 

Various  modifications  in  the  arrangement  of  the  median 
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and  musculo-cutaneous  nerves  have  been  described  by  Hyrtl, 
Gruber,  Qegenbanr,  Krause  and  myself.  I  may  now  record  a 
case  in  which  the  outer  head  of  the  median  passed  behind  the 
Bxillary  artery,  so  that  the  trunk  of  this  nerve  was  throughout 
situated  on  the  inner  side  of  the  vascular  trunk.  A  case  in 
which  the  musculo-cutaneous  pierced  both  coraco-brachialis  and 
short  head  of  biceps,  whilst  the  median  passed  behind  the 
brachial  artery.  Another  in  which  the  inner  head  of  the 
median  passed  behind  the  axillary,  whilst  the  trunk  of  the 
nerve  went  behind  the  brachial  lower  down  in  the  limb.  A 
case  where  the  axillary  artery  gave  rise  to  a  large  profunda 
branch,  between  the  two  vessels  the  inner  'head  of  the 
median  passed  to  join  the  outer.  Lower  down  the  limb  the 
nerve  went  behind  the  brachial  artery.  Gruber  has  noticed 
that  in  100  arms  the  nerve  passed  20  times  behind  the  vessel. 
A  subject  in  which  a  very  large  musculo-cutaneous  nerve 
pierced  coraco-brachialis,  then  gave  oflf  a  large  branch  which 
joined  the  median,  but  before  doing  so  a  branch  to  rejoin  the 
musculo-cutaneous  lower  down  in  the  limb  arose  jfrom  it.  After 
giving  oflf  the  above  large  branch  the  musculo-cutaneous  a 
second  time  pierced  the  coraco-brachialis.  Another,  in  which 
the  musculo-cutaneous,  after  piercing  the  coraco-brachialis,  di- 
vided into  two  branches,  one  to  supply  biceps  and  brachialis 
anticus  and  to  become  the  external  cutaneous  nerve  of  forearm, 
the  other  to  join  the  median,  and  also  to  give  rise  to  a  branch 
which  joined  the  external  cutaneous  8  inches  above  the  elbow. 
Another,  in  which  the  musculo-cutaneous  gave  oflf  in  middle  of 
upper  arm  a  fine  branch,  which  descended  along  with  brachial 
artery,  and  was  lost  in  the  deep  loose  areolar  tissue  in  front  of 
the  elbow. 

In  the  Natural  History  Review  I  described  a  case  in  which 
the  teres  major  derived  its  nerve  from  the  circumflex,  which 
also  supplied  the  deltoid  and  teres  minor.  I  have  since  seen  a 
second  case  of  the  same  kind :  but  in  it  3  subscapular  nerves 
were  also  present,  two  for  the  subscapularis,  one  for  the  latissi- 
mus  dorsi. 

Gruber  has  recently  recorded  cases  of  communication  be- 
tween the  median  and  ulnar  nerves  in  the  forearm.  In  January, 
1868, 1  saw  a  branch  arise  from  the  median  in  the  middle  of 
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the  left  forearm,  and  pass  obliquely  downwards  and  inwards 
between  the  flexor  muscles  of  the  fingers,  to  join  the  ulnar. 
In  the  same  arm  the  posterior  interosseous  nerve  did  not  form 
the  so-caUed  gangUon  behind  the  carpus,  but  passed  down  the 
back  of  the  hand  to  the  cleft  between  the  middle  and  index, 
divided  there  into  two  branches,  which  supplied  the  web,  and 
ran  down  the  adjacent  sides  of  those  digits.  Another  subject, 
in  which  the  dorsal  branch  of  the  ulnar  nerve  ended  in  the  skin 
of  the  inner  margin  of  the  hand,  and  the  radial  formed  the  only 
dorsal  nerve  for  the  digits.  A  case  in  which  the  median  sup- 
plied the  1st,  2nd,  and  3rd  lumbricales,  the  ulnar  only  the  4th. 

Anterior  I>ivi$i(ms  of  Lumbar  Nerves,  A  subject  in  which 
obturator  nerve  arose  from  2nd,  3rd,  and  4th  lumbar  nerves. 
Another  in  which  the  accessory  obturator  descended  behindHhe 
pectineus,  and  in  front  of  the  horizontal  ramus  of  the  pubis 
and  the  adductor  longus,  to  join  the  obturator  and  internal 
cutaneous  nerves  at  the  inner  side  of  the  thigh  below  the  in- 
sertion of  the  adductor  longus. 

Anterior  Divisions  of  Sacral  Nerves.  Correlated  with  du- 
plicity of  the  pyriformis  muscle  the  great  sciatic  nerve  is  also 
subdivided  into  two  parts,  one  emerges  below  the  pyriformis, 
the  other  between  its  two  subdivisions.  In  a  case  of  this  kind 
I  saw  the  small  sciatic  also  subdivided  into  two  parts,  one 
passed  below  the  muscle,  the  other  between  its  two  halves,  to 
join  the  lower  root,  after  it  had  given  origin  to  the  long  puden- 
dal and  cutaneous  branches  to  the  inner  side  of  the  thigh. 

Great  variability  is  displayed  in  the  distribution  of  the  digi- 
tal nerves  to  the  dorsum  of  the  foot.  In  my  former  paper  I 
stated  that  it  largely  depended  on  differences  in  the  number  of 
toes  supplied  respectively  by  the  anterior  tibial  and  external 
cutaneous,  but  further  observation  has  shown  me  that  the  ex- 
ternal saphenous  participates  in  these  variations,  as  I  have 
several  times  seen  this  nerve  supply  not  only  the  skin  of  the 
outer  side  of  the  5th  toe,  but  its  inner  side,  and  even  send 
digital  branches  to  the  4th  and  3rd  toes. 

I  have  not  noted  here  the  many  variations  in  relative  size 
exhibited  by  the  different  nerves  which  pass  to  given  cutaneous 
areas,  as  all  my  observations  bear  out  the  view  I  had  expressed 
on  this  subject  in  the  Natural  History  Review.    But  I  may 
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state  further,  in  connection  with  a  remark  made  by  Mr  Darwin 
in  **the  Variations  of  Animals  and  Plants  under  Domestic 
cation"  ii.  300,  that  I  believe  the  difiference  in  size  of  the 
nerves  passing  to  a  given  cutaneous  area,  to  be  due  to  original 
variation,  and  not  to  increased  use  or  action.  Further,  I  may 
state  that  variations  in  the  arrangement  of  the  cutaneous  nerves, 
which  pass  to  the  dorsum  of  the  hand  and  foot,  are  more  fre- 
quent than  in  those  which  supply  their  opposite  aspects;  for 
the  palm  and  sole,  which  are  more  especially  employed  as 
tactile  surfaces,  seem  to  need  more  precise  and  constant  con- 
nection with  definite  regions  in  the  cerebro-spinal  nervous  cen- 
tres than  is  necessary  for  the  dorsal  aspects  of  the  terminal 
parts  of  the  limbs. 


ON  SOME  POINTS  IN  THE  ANATOMY  OF  A  GREAT 
FIN-WHALE  {Balomoptera  Musculus).  By  John 
Struthers,  M.D.,  Professor  of  Anatomy  in  the  Univer-' 
sity  of  Aberdeen.     (Plate  VII.) 

This  Whale  was  found  dead  in  the  North  Sea  off  Aberdeen,  and 
was  towed  into  Peterhead  Bay  on  27th  June  last.  I  have  to 
thank  my  friend  Dr  Jamieson  of  Peterhead  for  his  kindness  and 
assistance  there.  At  low  tide  the  carcase  lay  among  the  rocks 
on  its  right  side  with  the  belly  partly  turned  up,  the  head 
almost  quite  on  its  back.  The  plaited  breast  at  once  showed  it 
to  be  one  of  the  Rorquals.  The  length,  measured  along  the 
back  was  68  feet,  along  the  side  64  feet.  I  take  the  latter  as 
the  true  length.  From  the  remaining  colour,  the  size  of  the 
whalebone  and  its  white  colour  on  the  bristly  surface,  the  nar- 
row form  of  the  body  and  head,  the  relatively  small  pectoral  fin, 
the  well  marked  dorsal  fin  and  its  position,  the  thinness  of  the 
blubber,  and  from  other  characters  which  will  be  noticed  in  the 
course  of  the  paper,  it  appears  that  this  Whale  presents  most 
nearly  the  characters  given  as  distinctive  of  the  Razorback,  Bar 
Icenoptera  musculus  {Physalus  antiquorum  of  Gray,  Pterobalcena 
communis  of  van  Beneden).  In  some  of  its  osteological  charac- 
ters, however,  it  will  be  seen  to  present  variations  from  these. 
It  was  a  male,  and  the  state  of  the  vertebrae  shows  that  it  was 
passing  from  the  adolescent  to  the  adult  state. 

.  Bony  Rudiment  of  Hind  Limb. — ^The  discovery  by  Prof. 
Flower  of  a  nodule  of  cartilage  attached  to  the  pelvic  bone  in 
B,  musculus,  which  he  regards*  as  the  representative  of  the  hind 
limb  in  this  Whale,  gave  an  additional  interest  to  the  inquiry 
as  to  the  existence  of  this  rudiment  in  Fin- whales.  After  mak- 
ing the  external  measurements,  I  dissected  out  the  pelvic  bone 
on  the  exposed  side,  keeping  well  clear  of  it  on  the  outer  side. 
In  doing  so  I  was  in  no  small  degree  gratified  to  feel  in  my 
hand  a  separate  bone  moving  on  the  pelvic  bone.  At  first  it 
felt  as  if  in  a  capsule,  but  on  dissection  this  proved  to  be  only 
loose  fatty  tissue.     The  form  and  situation  of  the  appendicular 

1  Proc,  Zoo,  Soc*  of  London,  Nov.  1865,  p.  704. 
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bone,  and  its  ligamentous  connection,  are  represented  in  Fig.  3. 
In  form  it  is  a  flattened  ovoid,  length  2  inches,  breadth  1\, 
thickness  f .  Of  the  length,  the  inner  three-fourths  are  bony, 
the  outer  fourth,  as  represented  in  the  sketch,  is  cartilaginous, 
and  from  this  a  fibrous  continuation  proceeded  outwards  among 
the  soft  parts.  The  bone  lay  in  the  hollow  between  the  iliac 
and  pubic  processes  of  the  pelvic  bone,  about  two  inches  from 
the  former  and  close  to,  or  even  a  little  overlapping  the  latter. 
At  the  proximal  end  it  was  attached  by  a  strong  flat  triangular 
ligament  which  passed  back  in  two  chief  bands,  the  external  to 
the  iliac  process,  checking  inward  motion  of  the  bone  across  the 
pubes,  the  internal  reaching  obliquely  backwards  in  part  upon 
the  ischial  process,  checking  outward  motion.  Being  joined  by 
a  thinner  part,  both  together  appear  as  one  large  triangular  liga- 
ment attaching  the  appendicular  bone  to  the  under  surface  of 
the  pelvic  bone  near  the  meeting  of  its  three  processes,  and, 
therefore,  in  a  position  corresponding  to  the  acetabulum.  There 
was  no  ligament  connecting  it  to  the  pubic  process  or  other  out- 
ward connection  save  the  fibrous  prolongation  already  tioticed, 
the  distal  connections  and  nature  of  which  it  will  be  interesting 
to  ascertain  when  an  opportunity  occurs  of  following  it  out 
among  the  more  distant  soft  parts. 

This  observation  added  to  that  of  Mr  Flower  may  be  con- 
sidered as  determining  the  presence  of  the  rudimentary  hind 
limb  in  B.  musculus.  In  Mr  Flower's  specimen,  also  a  male  and 
three  feet  longer  than  mine,  the  nodule  was  cartilaginous,  while 
in  mine  it  was  mostly  bony,  but  variation  is  to  be  expected  in 
parts  so  rudimentary.  When  the  Cetacean  hind  limb  was  first 
discovered  by  Reinhardt  in  a  new-born  Greenland  Right-whale, 
the  femur  was  partly  ossified  while  the  pelvic  bone  and  tibia 
were  still  cartilaginous,  but  in  the  fuU-grown  Whale  of  the  same 
species  Eschricht  and  Reinhardt  found  an  ossified  femur  8  inches 
long  and  an  ossified  tibia  4  inches  long,  the  femur  with  synovial 
articulation  to  the  pelvic  bone  at  one  end,  and  similarly  articu- 
lated to  the  tibia  at  the  other*.  Some  might  be  disposed  to 
regard  these  bones  as  representing  the  distal  rather  than  the 
proximal  end  of  the  rudimentary  limb,  but  the  nomenclature 

"^  Memoir  on  the  Greenland  Right^whale  (Balana  Mysticetus)*    Copenhagen, 
1861.    Ray  Society's  translation. 
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of  Eschricht  and  Reinhaxdt  appears  to  be  the  more  correct 
as  well  as  simple.  Abandoning  the  first  view  of  Eschricht  that 
these  bones  are  analogous  rather  to  the  marsupial  bones  of 
Marsupial  animals,  they  interpreted  the  two  subsidiary  bones 
in  the  Greenland  Right-whale  as  rudimentary  hind  legs  hidden 
in  the  flesh,  and  ^  representing  the  femur  and  tibia.  Trans- 
ferring this  interpretation  to  the  single  subsidiary  bone  which 
Eschricht  found  in  three  foetuses  and  one  full-grown  specimen 
of  the  Greenland  Himipback,  they  consider  it  to  represent  the 
femur  in  that  whale.  In  like  manner  the  cartilage  or  bone  in 
the  Bazorback  may  also  be  regarded  as  representing  the  femur. 
The  Pelvic  Bone. — The  form  is  seen  in  the  sketch.  Fig.  3. 
The  three  processes  may  be  termed  ischial,  pubic,  and  iliac,  fol- 
lowing the  interpretation  of  Eschricht  and  Reinhardt,  although 
they  are  ossified  from  one  centre.  Homologous  parts  may  in 
one  species  be  developed  as  outgrowths,  in  another  indepen- 
dently,  and  may  even  vary  in  this  respect  in  the  same  species, 
notably  so  in  the  case  of  Cetacean  transverse  processes,  as  prepa- 
rations in  my  collection  show.  The  homology  of  the  three  pro- 
cesses of  the  bone  is  at  least  relationally  correct  and  the  nomen- 
clature is  convenient.  It  is  a  gently  curved  bone,  over  20  inches 
in  direct  length  (23  with  the  cartilaginous  ends),  concavity 
inwards,  depth  of  curve  2  inches,  (a)  The  Ischial  process,  pos- 
terior, 9  inches  in  length,  is  the  thickest,  and  prismatic  except 
towards  the  iliac  expansion.  By  its  flattened  iimer  surface  it 
attached  the  cms  penis  for  a  length  of  6  inches,  as  indicated  in 
the  sketch.  Its  upper  surface  presents  a  long  rough  depression 
at  and  behind  the  middle.  The  end  is  continued  by  cartilage 
for  an  incL  (6)  The  Pubic  process,  anterior  and  internal,  12 
inches  in  length,  is  at  first  flattened  like  the  iliac  part,  then 
prismatic  along  its  middle  third,  and  in  its  distal  third  flattened 
in  the  opposite  direction^,  the  surfaces  inwards  and  outwards.  It 
expands  a  little  towards  the  end  which  is  continued  by  cartilage 
for  an  inch,  (c)  The  Iliac  process,  external,  short  broad  and 
triangular,  rises  to  a  blunt  summit,  which  projects  2J  inches 
beyond  the  line  of  the  outer  margin  of  the  bone,  and  is  4  inches 
firom  the  opposite  edge  of  the  bone.  Breadth  at  the  base  5 
inches^  close  to  the  summit  1 J  inch.  The  whole  bone  is  much 
flattened  .here,  thickness  |  inch,  upper  surface  convex,  under 
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surface  concave.  The  ridge  across  the  back  part  of  the  iliac 
process  on  the  under  surface  attaches  the  ligament  of  the  femur. 
Behind  this  there  are  rough  depressions. 

Near  the  fore  part  of  the  base  of  the  iliac  process  there  is  a 
foramen  piercing  through  the  bone,  large  enough  to  admit  a 
goose-quiU,  directed  obliquely  from  the  under  surface  outwards 
and  backwards.  In  the  sketch  I  have  carried  the  ligament  and 
rudimentary  bone  a  little  outwards  in  order  to  show  the  fora- 
men. It  was  occupied  by  fat.  That  this  space  may  have  no 
morphological  significance  may  the  more  readily  be  supposed 
when  the  mode  of  development  of  the  bone  is  considered.  But 
if  in  comparing  the  Cetacean  innominate  bone  with  that  of  the 
quadi-uped  or  of  man,  we  consider  the  ischial  and  pubic  perineal 
rami  to  be  here  greatly  elongated,  forming  the  sides  of  the  Ceta- 
cean perineal  girdle,  and  the  iliac  bone  (which  in  its  developed 
state  is  related  to  quadrupedal  or  bipedal  support)  to  be  here 
stunted,  then  this  foramen  occupies  the  position  of  the  obturator 
foramen  in  the  developed  pelvis. 

Muscles  of  the  Fingers.  Flexors  and  Extensors. 
In  1865  Prof.  Flower  observed  the  presence  of  muscles  in  the 
forearm  of  a  large  Fin-whale  {B,  rmisculus),  and  directed  atten- 
tion^ to  the  importance  of  having  them  more  fully  investigated. 
These  muscles  have  since  been  examined  in  the  lesser  Fin-whale 
{B,  rostrata)  on  two  occasions,  by  Drs  Carte  and  Macalister  of 
Dubhn®  and  by  Mr  J.  B.  .Perrin^  The  arrangement  of  the 
muscles,  as  found  by  these  authors,  was  in  several  respects  dif- 
ferent in  the  two  individuals  of  the  same  species.  I  embraced 
the  opportunity  of  observing  these  muscles,  and  as  they  are 
very  interesting  structures,  and  the  large  scale  of  the  specimen 
enabled  the  various  points  in  their  anatomy  to  be  made  out 
distinctly,  I  have  thought  it  worth  while  to  describe  them  fully. 
The  arrangement  found,  besides,  differs  in  several  respects  from 
that  found  by  the  above-mentioned  authors.  Their  arrange- 
ment is  represented  in  Figs.  1  and  2.  I  sketched  them  carefiilly 
from  the  dissection,  and  the  artist  has  reduced  them  to  ^  on 
the  stone. 

1  p.  Z.  /Sf.  1865,  p.  705. 

»  Trans,  Roy.  Soc,  of  London^  1868. 

8  P.  Z.  S.  1870. 
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(a)  Internal,  or  palmar,  aspect  There  are  three  muscles 
on  the  internal,  or  flexor,  aspect  of  the  forearm.  They  corre- 
spond to  the  following  muscles  in  man — ^flexor  carpi  ulnaris, 
flexor  profundus  digitorum,  flexor  longus  pollicis. 

1.  Flexor  carpi  ulnaris.  This  muscle  arose  by  a  thin  fan- 
shaped  fleshy  expansion  from  the  olecranon  cartilage  and  ulna 
near  it.  Tapering,  it  ended  in  a  rounded  tendon  about  the  thick- 
ness of  the  little  finger,  which  passed  straight  along  the  free  fatty 
space  between  the  ulna  and  the  upper  edge  of  the  paddle,  and, 
expanding  a  little,  ended  by  being  inserted  into  the  nearest  point 
and  some  way  along  the  ulnar  slope  of  the  pisiform  cartilage. 
Length  2  feet;  tendon  occupies  rather  more  than  half  of  this 
and  sends  an  aponeurotic  expansion  on  the  fusiform  and  fan- 
shaped  portions  of  the  fleshy  part.  In  the  Pike-whale  this 
muscle  was  foimd  by  Drs  Carte  and  Macalister  to  be  inserted 
into  the  fourth  metacarpal  bone,  by  Mr  Perrin,  to  the  lower  end 
of  the  ulna.  Here  its  insertion  into  and  termination  in  the  pisi- 
form cartilage  is  quite  distinct.  The  Pisiform  cartilage  is  flat- 
tened, 5  inches  in  length,  3  in  breadth,  and  is  movable  upon 
the  carpus  and  ulna.  The  homology  of  this  cartUage  to  the 
pisiform  bone,  and  of  this  muscle  to  the  flexor  carpi  ulnaris  of 
man,  is  striking.  This  muscle  can  have  little  or  no  action  in 
flexing  or  abducting  the  carpus,  and  the  motion  of  the  pisiform 
is  too  limited  to  account  for  the  muscle.  It  may  give  tension 
to  the  pisiform  cartilage  as  the  part  which  is  placed  at  and 
Tna.inta.iTiH  the  greatest  convexity  of  the  thin  upper  edge  of  the 
paddle ;  it  may  give  resistance  to  a  flexible  olecranon  for  the 
action  of  the  triceps,  or  even  partially  transmit  the  tension  of 
the  triceps  to  tbe  pisifonn  j  but  it  seems  as  if  its  most  Ukely 
effect  wiU  be,  like  a  string  within  a  curtain,  to  give  resistance 
to  the  soft  part  of  the  paddle  which  intervenes  between  the 
upper  edge  of  the  paddle  and  the  ulna. 

2.  Flexor  digitorum  ulnaris,  answering  to  the  Flexor  pro-^ 
fundus  digitorum  of  man.  It  is  the  largest  of  the  muscles. 
Fleshy  part,  length  30  inches ;  breadth  at  first  7,  diminishing 
to  2 ;  thickness  above  middle  nearly  2,  diminishing  distally  to  1. 
Is  a  single  penniform  muscle,  length  of  fibres  3  to  4  in.  Origins, 
over  total  length  of  27  in,,  partly  from  humerus,  ligament  of 
elbow,  olecranon,  along  slope  of  shaft  of  ulna,  interosseous  tis^ 


112  PROFESSOR  STRUTHERS. 

sue,  and  septum  between  it  and  next  muscle.  Form,  at  first 
flat  and  expanded  on  humerus  and  at  first  on  ulna,  then  thick 
and  narrow,  and,  with  next  muscle,  sunk  into  interosseous  hol- 
low, so  that  they  do  not  project  beyond  level  of  bones.  Tendon 
runs  up  along  ulnar  margin  and  sends  a  stong  aponeurotic  ex- 
pansion over  muscle,  but  first  3  or  4  inches  purely  fleshy. 
Where  flesh  ceases,  tendon  is  1 J  inch  broad  and  about  half  as 
thick;  gradually  expands  along  distal  fifth  of  forearm  to  a 
breadth  of  3  inches,  where  exchange  with  tendon  of  next  mus- 
cle occurs,  and  finally  to  breadth  of  5  inches,  oppjjsite  first 
carpal  row,  just  before  it  divides  into  four  tendons. 

3.  Flexor  digitorum  radialis.  This  muscle  corresponds  to 
the  Flexor  longus  pollicis  of  man,  in  quadrupeds  and  quadru- 
mana  to  the  external  deep  flexor  which  is  in  various  degrees 
united  with  the  internal  deep  flexor.  Is  about  J  bulk  of  last 
muscle.  Fleshy  part,  length  21  inches ;  breadth  at  first  2,  dimin- 
ishing distally ;  thickness  over  1  inch.  Origins,  over  total  length 
of  18  inches,  along  proximal  f  of  radius  beginning  4  inches 
after  elbow,  from  interosseous  tissue,  and  strongly  from  fibrous 
septum  between  it  and  last  muscle.  Origin  covers  at  first  about 
J  of  breadth  of  radius,  and  narrows  as  it  passes  along  the  inter- 
osseous hollow.  Is  a  bipenniform  muscle,  the  fibres  2  to  3 
inches  in  length.  Tendon  sends  aponeurosis  over  distal  f  of 
fleshy  belly,  and  is  concealed  as  a  partition  in  proximal  third. 
Fleshy  fibres  of  this  and  last  muscle  cease  opposite  same  point. 
Tendon  1  inch  broad,  and  J  thick. 

The  tendons  of  the  two  flexors  exchanged  fibres  in  a  manner 
which  may  be  compared  to  the  exchange,  when  it  is  complete^ 
between  the  corresponding  muscles  in  the  sole  of  the  human  foot. 
The  slip  from  the  ulnar  flexor  formed  more  than  J  of  the  tendon 
to  the  radial  digit ;  the  radial  flexor  passed  mainly  to  the  first 
digit  (which  in  this  four-fingered  hand  answers  to  the  Index), 
sending  about  J  of  its  bulk  as  a  slip  to  the  ulnar  flexor,  which 
went  on  one  side  entirely  to  the  next  digit,  in  the  other  limb  also 
in  part  to  the  tendons  of  the  two  ulnar  digits.  The  oval  slit  seen 
in  the  sketch  existed  on  one  side  only.  The  four  tendons  sepa- 
rate in  the  manner  shown  in  the  sketch,  the  two  radial  1 J  in. 
earlier  than  the  two  ulnar.  The  tendons  of  the  middle  digits 
^d  that  of  the  radial  digit  have  no  insertion  into  the  metar 
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carpal  bones,  the  hollowed  surfaces  of  which  are  levelled  up  by 
fibrous  tissue,  which  is  smoothly  grooved  to  form  the  floor  of  the 
theca.  They  begin  to  be  inserted  into  the  first  joint,  or  first 
phalanx,  and  thereafter  are  continued  to  the  distal  phalanges^ 
gradually  diminishing,  and  are  attached  to  every  phalanx,  not 
by  one  insertion  merely  but  by  a  close  succession  of  fibrous 
lamellsB.  As  the  tendons  pass  along  the  fingers  they  give  oflf 
oblique  slips  to  the  joints,  giving  the  appearance  of  a  diamond- 
shaped  expansion  at  each  joint.  The  tendons  of  the  lateral 
digits  are  twice  the  size,  though  not  twice  the  breadth,  of  those 
of  the  two  middle  digits;  they  pass  obliquely,  and>  before 
reaching  the  phalanges,  have  strong  lateral  attachments  to  the 
first  joint,  that  of  the  ulnar  digit  laying  hold  also  of  the  distal 
part  of  the  metacarpal  bone,  thus  maintaining  their  obliquity* 
The  lateral  digits  have  thus  the  strongest  tendons,  and  they  are 
so  attached  as  to  give  them  a  special  hold  on  the  margins  of  the 
paddle.  The  middle  tendons  opposite  the  metacarpal  bones  are 
}  inch  in  breadth,  and  may  be  compared  to  thick  leather  straps 
bevellel  off  at  the  edges.  The  tendons  lie  in  thecee.  These 
begin  as  soon  as  the  tendons,  and  fit  them,  with  loose  connec- 
tive tissue  between  as  far  as  the  expansion,  after  which  the 
separate  tendons  and  their  thecse  present  smooth  synovial  sur- 
faces, interrupted  on  the  deep  aspect  where  the  insertions  com- 
mence. The  floor  of  these  thecsB  on  the  fingers  is  formed  by 
masses  .of  fibrous  tissue,  levelling  up  the  hollows  of  the  pha- 
langes. These  pass  from  cartilage  to  cartilage  much  more  than 
from  phalanx  to  phalanx,  and  while  they  partly  serve  as  liga- 
ments binding  the  thick  epiphysial  cartilages  to  the  bones  they 
serve  to  fill  up  the  hollows  so  far,  and  are  remarkable  instances 
of  those  stratified  periosteal  thickenings  which  are  seen  at 
various  parts  of  the  Cetacean  skeleton,  the  whole  periosteum  of 
which  appears  to  be  peculiarly  thick.  The  tendons  themselves 
are  so  extensively  connected  to  the  phalanges  that  they  may 
be  regarded  as  partly  ligaments. 

No  trace  was  seen  of  any  muscle  corresponding  to  the  Pal^ 
maris  l&ngm  found  by  Drs  Carte  and  Macalister,  or  of  the 
Flexor  svblimis  digitorum  found  by  Mr  Perrin,  in  their  dissec- 
tions of  the  lesser  Fin-whale. 

(&)    MctemcU,  or  dorsal,  aspect.    The  extensor  communis 
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digitorum  alone  was  present.  Fleshy  part,  length  18  in.,  being 
more  than  half  length  of  forearm;  breadth,  greatest  3^  in., 
diminishing  at  middle  to  2 J,  near  tendon  to  IJ;  thickness 
about  1  inch.  Origins,  beginning  2  inches  below  elbow,  from 
both  bones,  along  narrow  part  of  ulna  for  6  in.,  along  radius  for 
16  and  more  broadly;  deeply  from  the  interosseous  fibro-adipose 
tissue,  and  superficially,  as  in  man,  from  a  strong  aponeurosis 
which  binds  it  down  into  the  interosseous  hollow,  this  aponeurosis 
arising  as  high  as  the  elbow-joint.  Also  from  several  fibrous 
septa  which  dip  into  the  muscle  and  give  origin  to  bipenniform 
bundles.  Fibres  2  inches  or  more  in  length.  Tendon  sent 
thick  prolongation  over  distal  half  of  flesh.  Tendon,  at  first 
IJin.  in  breadth,  passed  along  distal  f  of  forearm,  and  opposite 
middle  of  carpus  had  expanded  to  a  breadth  of  4  inches  trans- 
versely. From  this  expansion  the  four  tendons  proceeded  in 
the  same  order  as  that  of  the  flexors,  the  tendon  to  the  radial 
digit  first.  Unlike  the  flexor  tendons,  the  extensor  tendons  to 
the  lateral  digits  were  weaker  than  those  to  the  two  middle 
digits,  but  they  had  the  same  early  marginal  insertion,  main- 
taining their  oblique  position.  All  of  the  extensor  tendons 
were  attached  to  the  metacarpal  bones  as  well  as  to  the  pha- 
langes. As  they  passed  along,  diminishing  to  the  distal  pha- 
lanx, they  broke  up  at  each  joint,  as  in  man,  into  three,  the 
middle  portion  passing  straight  on  while  the  lateral  expansions 
laid  hold  of  the  swollen  joint  and  the  phalanx  beyond.  In  addi- 
tion to  these  tendons  and  adhering  to  them,  there  were  strong 
fibrous  bands  passing  along  the  metacarpal  bones  and  phalanges, 
filling  up  the  hollows  as  on  the  palmar  aspect. 

It  may  seem  at  first  that  these  digital  muscles,  larger  than 
the  hamstrings  in  a  muscular  man,  and  with  their  red  healthy 
fibres  indicating  activity,  must  be  of  considerable  importance  in 
the  limb,  but  they  are  small  relatively  to  the  size  and  condition 
of  the  parts  on  which  they  act.  The  whole  fleshy  mass  is  not 
half  so  bulky  as  one  of  the  fingers  on  which  they  act;  and  com- 
paring them  with  the  great  mass  of  flesh  in  the  forearm  of  a 
man  or  quadruped,  in  relation  to  their  digits,  we  may  see  how 
feeble  they  must  be  as  moving  powers.  Then  there  is  the  com- 
parative inflexibility  of  the  joints,,  and  the  farther  restriction  of 
motion  by  the  uniform  covering  of  skii]i.  and  blubber  in  which 
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the  whole  is  wrapped.  It  will  satisfy  any  one  of  this  when  he 
finds  his  whole  strength  exerted  in  vain  to  bend  one  of  these 
large  paddles,  except  near  the  tip  and  along  the  soft  ulnar 
margin.  The  length  of  the  fibres  composing  the  muscles  shows 
that  there  is  less  than  an  inch  of  contraction  to  spread  over 
a  series  of  joints  extending  some  three  feet  in  length.  The 
total  functional  result  cannot  be  more  than  to  give  some  rigidity 
or  resistance  to  the  joints,  the  tendons  serving  very  much  as 
ligannents  which  the  muscles  will  help  to  tighten,  and  we  see 
the  flexors,  which  will  be  used  in  the  chief  stroke  of  the  paddle, 
stronger  than  the  extensors,  especially  on  the  lateral  digits. 
These  muscles  must,  therefore,  be  regarded  as  rudimentary 
structures,  existing  through  their  mammalian  aflSnities  and 
maintained  by  the  stimulus  of  a  low  function.  I  have  seldom 
if  ever  contemplated  a  dissection  which  impressed  me  more  than 
that  of  these  muscles  when  first  displayed.  Within  an  exter- 
nally unyielding  fin,  great  red  muscles  and  their  tendons  stretch- 
ing along  the  white  bones,  the  obvious  correspondence  to  struc- 
tures in  the  human  limb,  their  vast  size,  and  yet  rudimentary^. 
The  Bibs,   (a)  Sixteenth  pair  of  Ribs,    Among  the  Fin- 

^  A  few  days  after  I  had  giyen  the  above  account  of  these  mnsoles  at  the 
meetmg  of  the  British  Association  at  Edinburgh  in  Angast  last,  I  had,  by  the 
kindness  of  my  pnpil  Mr  John  E.  Gamer,  then  at  Fraserburgh,  the  opportunity 
of  dissecting  a  Hyperoodon  which  stranded  in  Fraserburgh  Bay.  Although  it  is 
supposed  that  no  muscles  passing  from  the  forearm  to  the  hand  exist  in  any  of 
the  Delphinoid  Cetacea,  I  may  mention  here  that  they  were  well  developed  in 
this  Bottlenose.  It  was  a  male,  20  feet  in  length.  The  flexors  were  arranged 
much  as  above  described  in  the  Bazorback,  but  relatively  to  the.  limb  they 
were  larger,  especially  the  Flexor  communis.  The  Flexor  carpi  ulnaris  passed 
between  a  long,  curved,  and  flexible  olecranon  cartilage  and  a  movable  pisiform 
cartilage.  On  the  dorsal  aspect  there  were  two  common  extensors ;  the  radial, 
largest  (the  extensor  communis  of  man),  sent  tendons  to  digits  ii,  iii,  and  rv; 
the  ulnar  extensor  (the  extensor  minimi  digiti  of  man,  the  external  common 
extensor  of  the  quadruped)  sent  tendons  to  digits  iv  and  v.  Slight  insertions 
into  the  carpus  as  they  passed  seemed  to  indicate  that  at  least  the  extensor  carpi 
ulnaris  was  also  included.  Digit  i,  the  pollex,  received  no  tendon,  the  extensor 
slip  and  flexor  bundle  as  if  going  to  the  pollex,  stop  on  the  flrst  joint  of  the 
index  and  partly  reach  the  terminal  ligament  of  the  pollex.  The  digital  joints 
reach  completely  across  the  cartilage  and  allow  of  greater  movement  than  in  the 
Bazorback,  in  accordance  with  the  greater  development  of  the  muscles.  The 
forearm  and  finger  muscles  will  probably  be  found  to  exist  in  most  if  not  in 
all  Whalebone  Whales,  and  in  others  among  the  Delphinoid  Cetacea  besides 
Hyperoodon.  Of  Narwhad  I  have  a  dissection  showing  their  presence  morpho- 
logically, but  histologically  they  are  throughout  represented  by  fibrous  tissue, 
and  functionally  they  are  ligaments.  I  inferred  that  the  Flexor  carpi  ulnaris 
would  be  the  likeliest  to  be  present,  and  on  looking  for  it  in  the  paddle  of  the 
oommon  Porpoise  I  find  it  is  present  there ;  the  short  fusiform  belly  attached  to 
an  immovable  olecranon,  the  tendon  attached  to  a  movable  nisiform  cartilage, 
and  previonaly  ooxmected  along  its  distal  third  to  the  edge  of  tne  ulna.  ' 
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whales  5.  rostrata  has  11  pairs  of  ribs,  B.  musculus  15,  B,  Sib- 
batdii  15  or  16.  As  a  developed  16th  pair  in  Sibbaldius  appears 
to  have  been  seen  only  in  the  Hull  skeleton,  it  is  moet  likely  an 
individual  variety.  As  far  as  observations  go  B.  musculus  shows 
a  tendency  to  diminution  rather  than  increase  of  ribs,  the  15th 
rib  being  sometimes  found  much  reduced  and  placed  far  from 
the  spine,  but  a  small  16th  rib  attached  to  the  first  lumbar 
transverse  process  has  also  been  seen^.  The  variety  which  I 
found  in  this  Eazorback  was  the  occurrence  of  a  16th  pair  of 
ribs  suspended  in  the  position  in  which  a  reduced  15th  pair  is 
sometimes  found,  far  from  the  spine.  The  right  30  inches  in 
length,  the  left  22,  each  end  prolonged  for  an  inch  by  cartilage. 
In  form,  the  lower  f  vary  from  IJ  to  If  inch  in  breadth,  the 
upper  \  undulating  and  tapering  to  a  narrow  point,  Neigh- 
bouring part  of  15th  ribs  2  to  2J  inches  in  breadth.  They 
were  suspended  opposite  the  distal  part  of  the  15th  ribs;  the 
soft  parts  connecting  the  right  were  already  severed,  but  the 
left  projected  six  inches  beyond  the  end  of  the  15th  rib.  The 
intercostal  space  was  2  to  2J  inches  in  breadth,  and  was  occu- 
pied by  a  well-marked  external  intercostal  muscle,  without 
trace  of  an  internal  intercostal.  As  it  is  apt  to  be  overlooked,  a 
suspended  additional  rib  may  possibly  be  not  unfrequent  in 
Cetacea'.  The  15th  ribs  are  well  developed,  length  72  inches 
presenting  the  peculiar  sinuous  and  twisted  form  described  by 
Dr  Murie  (P.  Z.  8.  1865)  in  bis  account  of  the  Bosberville 
skeleton.  The  longest  rib  measures  114  inches  along  the  outer 
edge,  straight  87. 

(b)  Separate  Capitular  process  of  First  Bib.  The  follow- 
ing observation  may  perhaps  help  to  account  for  the  diflferent 
appeai-ances  presented  by  the  head  of  the  first  rib  in  Whales. 
Articulated  to  the  end  of  the  first  rib,  as  seen  in  Fig.  4,  there  is 
a  separate  beak-like  bone  or  process,  with  intervening  layer  of 
cartilage.    This  cartilage  is  now  broken  across,  but  the  connect- 

1  See  various  mention  of  the  Ribs  in  Whales  by  Prof.  Flower,  Notes  on  the 
Skeletons  of  Whales  in  the  principal  Museums  of  Holland  and  Belgium,  P.  Z,  S, 
1864 ;  and  in  P.  Z.  S.  1865,  p.  472,  and  p.  699 ;  1869,  p.  604 ;  1870,  p.  330. 

*  Since  the  above  was  written,  I  have  noticed  in  a  common  Porpoise,  a  male, 
5  feet  long,  the  13th  pair  of  ribs  suspended  in  exactly  the  same  position  as  the 
16th  in  this  Bazorback,  the  short  8  inch  rib  suspended  behind  the  inferior  part 
of  the  8  inch  vertebral  12th  rib.  A  ligament  passed  up  from  it  for  8  inches 
towards  the  spine,  where  it  had  been  divided  in  separating  the  ribs. 
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ing  ligaments  still  remain  in  the  preparation.  It  fits  accurately 
agaijist  tho.  surface  of  the  rib  from  which  it  has  been  detached. 
Length  4J  inches,  tapers  to  a  blunt  end,  inner  border  convex, 
outer  border  concave,  front  surface  convex,  hinder  surface  flat. 
At  base,  breadth  If  in.,  thickness  1 ;  at  middle,  breadth  1  J, 
thickness  ^  inch.  Unfortunately  the  connection  of  the  first 
ribs  to  the  vertebrae  was  severed  in  my  absence  and  under 
circumstances  which  must  leave  it  in  doubt  whether  this  pro- 
cess was  present  on  the  right  side  also.  The  ankylosis  of  such 
a  process  would  give  the  rib  a  well-marked  capitular  beak, 
while  its  loss,  in  forcible  disarticulation  or  in  maceration,  would 
leave  the  rib  with  the  form  usually  represented.  The  upper 
part  of  the  second  rib  is  represented  in  Fig.  5,  showing  its  well- 
marked  capitular  process,  10  inches  long.  Length  of  entire  rib, 
along  outer  edge  93  inches,  straight  to  angle  68,  straight 
to  head  61,  depth  of  curve  19.  Breadth,  below  angle  4f ,  average 
of  shaft  5  J.  First  rib.  Length,  straight  51  J,  along  outer  border 
64;  depth  of  curve  11 J ;  breadth  between  tubercle  and  angle 
5J  to  6,  below  tubercle  4»f,  half-way  to  sternum  5J,  close  to 
sternum  6,  at  lower  end  11,  including  the  cartilage  12. 

The  Sternum.— This  sternum  is  interesting  as  showing 
variation,  and  as  bearing  on  the  question  of  the  differences  be- 
tween that  bone  in  B.  muscultis  and  in  B,  Sibbaldii,  The  form 
is  shown  in  Fig.  4,  sketched  from  the  preparation,  4  feet  3  inches 
in  each  direction,  after  it  was  carefully  cleaned,  the  natural  con- 
nection between  the  sternum  and  ribs  being  left.  The  sternum 
and  first  rib  articulate  at  two  places,  externally  (lateral  costo- 
stemal  articulation),  for  5  inches,  below  the  outer  part  of  the 
wing,  and  internally  (terminal  costo-stemal  articulation)  in  the 
recess* between  the. wing  and  posterior  process.  These  articula- 
tions are  effected  by  fibrous  tissue,  and  there  is  a  cartilage  at 
one  side  of  each,  on  the  sternal  side  of  the  lateral,  and  on  the 
costal  side  of  the  terminal  joint.  These  may  be  regarded  as 
cartilages  of  growth,  but  they  also  give  elasticity  at  the  joint 
and  attach  the  ligament.  Only  the  interosseous  part  of  the 
Ugament  is  shown  in  the  sketch,  the  more  superficial  and 
stronger  part  of  the  great  connecting  ligament  having  been  dis- 
sected oflf  to  show  the  exact  relation  and  form  of  the  bones  and 
the  cartilage.     The  motion  was  free  at  both  joints,  the  interos- 
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seous  part  of  the  ligament  being  about  half  an  inch  in  length, 
but  the  two  joints  assist  each  other  and  give  a  very  strong 
union.  Between  the  two  joints  is  a  space  6  inches  in  breadth. 
The  sternal  end  of  the  first  rib  expands  greatly  and  presents  two 
separate  cartilaginous  tips,  between  which  the  middle  third  of 
the  end  of  the  rib  is  thin,  concave  and  non-cartilaginous;  one  on 
the  anterior  angle  or  process,  3J  to  4  inches  broad,  belongs  to 
the  terminal  joint,  the  other  at  the  posterior  angle  is  free.  The 
deep  recess  between  the  ends  of  the  first  ribs  is  9  inches  broad 
at  the  middle,  8J  at  the  hinder  end.  It  is  8J  to  9  inches  in 
depth  at  the  sides,  to  the  sternal  joint,  subdivided  by  the  xiphoid 
process  which  projects  free  into  it,  and  stops  short  4  inches  from 
the  mouth  of  the  notch. 

It  is  in  the  length  of  the  posterior  process  and  in  the  greater 
or  less  filling  up  of  the  antero-lateral  notches  that  these  sterna 
vary.  Viewed  in  its  connections,  the  interpretation  of  the  es- 
sential parts  of  the  sternum  is  evident.  The  thickest  part 
reaches  across  as  a  beam  opposite  the  costal  joints,  supporting 
the  first  ribs  and  completing  the  visceral  arch.  The  hinder  part 
of  this  beam  is  at  the  root  of  the  posterior  process  and  between 
the  two  terminal  joints;  the  anterior  part  of  it  is  between  the 
lateral  joints,  and  forms  the  posterior  portion  of  the  wings.  In 
front  of  this  the  bone  begins  to  shelve  off  rapidly  to  a  thin 
cervical  edge,  the  anterior  development  of  the  median  process 
and  the  wings  and  the  greater  or  less  filling  up  of  the  antero- 
lateral notches,  depending  on  muscularity,  age,  and  individual 
variation.  At  the  deepest  part  of  the  postero-lateral  notch,  at 
the  meeting  of  the  posterior  pedicle  with  the  wing,  there  is  a 
special  articular  notch,  most  marked  on  the  pedicle,  for  the  ter- 
minal joint  of  the  rib,  and  so  far  the  pedicle  is  essential  and  ex- 
ists in  all  the  varieties.  The  pedicle  may  stop  here  or  project 
variously  beyond  it  in  different  species  and  in  different  indivi- 
duals, depending  on  muscularity,  age,  and  variability. 

The  sternum  in  the  Razorback  is  known  to  vary  in  its  form 
and  dimensions^;  but  in  this  Razorback  it  departs  so  much  from 
the  form  assigned  to  it  as  distinctive  from  that  of  Sibbaldius  as 

^  Lilljeborg,  Synopsis  of  the  Cetaceous  Mammalia  of  Scandinavia,  1861-2, 
Bay  Society's  translation;  and  see  dimensions  of  specimens  given  by  various 
authors. 
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to  have  on  the  whole  a  greater  resemblance  to  the  latter,  more 
so  anteriorly,  less  so  posteriorly  at  the  xiphoid  process,  which  is 
intermediate.  This  will  he  seen  if  Fig.  4  be  compared  with  the 
figures  given  of  the  sternum  of  the  Razorback  and  of  Sibbaldius 
by  Prof.  Flower'  aud  by  Prof  Turner"  of  his  Longniddry  Sib- 
baldius, the  latter  being  from  a  .very  large  and  nearly  adult  spe- 
cimen, the  length  and  breadth  of  the  sternum  in  it  and  in  this 
Bazorback  being  exactly  the  same. 

The  following  are  the  measurements  of  the  sternum,  in 
inches.  Breadth,  straight,  26  J,  add  over  an  inch  at  each  end  for 
cartilage ;  length  17J ;  length  of  anterior  median  process,  from 
level  of  notches,  4;  depth  of  antero-lateral  notches  2J;  length  of 
wing  at  narrowest  part  5  J,  at  broadest  6J;  posterior  process, 
length  7J,  from  level  of  wings  8  J,  breadth  where  first  ribs  meet 
it  4f ,  two  inches  from  apex  2 ;  depth  of  postero-lateral  notches, 
right  4f ,  left  4J.  Thickness  at  mesial  line  on  level  with  back 
part  of  wing  2 J;  back  part  of  wing  at  middle  If,  wing  in  front 
of  this  rapidly  shelving;  base  of  median  cervical  process  If;  pos- 
terior process,  at  base  2  J,  at  middle  2^,  before  bevelling  of  point 
If.  Foramen,  from  end  of  anterior  process  7J,  passes  through 
the  bone  very  obliquely  forwards  and  upwards,  admits  goose- 
quill.  Depth  of  concavity  along  median  profile  of  bone  If,  but 
processes  a  little  convex,  especially  posterior;  transverse  con- 
vexity of  bone  gives  upward  retirement  of  5  inches  opposite 
outer  end  of  wing.  On  visceral  surface,  depth  of  hollow  from 
transverse  concavity  3^;  division  of  bone,  longitudinally,  into 
three  parts  well  marked,  middle  thick  and  flat,  anterior  third 
shelving  forwards  and  concave  both  ways,  posterior  third,  on 
pedicle,  a  little  concave  both  ways.  The  general  view  of  the 
pectoral  surface  suggests  a  saddle.  The  prominent  longitudinal 
ridge  is  1 J  inch  to  right  side  of  middle  line,  and  anterior  process 
is  correspondingly  twisted.  Whole  of  anterior  edge,  of  wing 
thin,  sharpest  at  the  hollow,  becoming  rough  at  the  convex  part. 
Hinder  edge  sinuous  and  rough  at  gap  between  the  joints.  Pos- 
terior process  prismatic,  lower  edge  of  notch  for  terminal  costal 
joint  weU  marked,  process  tapers  behind  this,  at  first  rapidly 
then  gradually;  last  1^  inch  rapidly  bevelled  to  blunt  point, 
rough,  and  was  coated  with  cartilage. 

1  P.  Z,  8.  1864,  p.  393.  «  In  this  Journal,  May  1870,  p.  273. 
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Cervical  Vertebrae. — Among  the  osteological  characters 
of  the  Razorback  have  been  given — '^  Neural  arches  of  the  cer- 
vical vertebrae  low;  spinous  processes  very  slightly  developed" — 
and  among  those  of  Sibbaldius  "  Neural  arches  of  the  cervical 
vertebrae  high,  and  their  spines  well  developed*."  I  notice  this 
point  as  I  have  the  neck  of  another  great  Fin-whale,  a  larger 
and  older  male,  ashore  near  Wick  in  1869,  and  the  comparison 
of  the  two  shows  marked  diflference  in  the  above  character.  In 
the  Peterhead  specimen  the  arches  are  comparatively  high, 
giving  a  triangular  form  to  the  canal,  with  well-marked  though 
not  long  spines.  In  the  Wick  specimen  the  arches  are  so  low 
iand  broad  as  to  give  the  canal  rather  a  semilunar  form,  the 
spines  are  wanting,  or  are  mere  roughnesses,  on  the  three  mid- 
dle vertebrae  and  very  short  on  the  6th  and  7th;  the  processes 
which  project  backwards  from  the  laminae,  internal  to  the  pos- 
terior articular  processes,  are  much  better  marked  than  the 
rudimental  spines;  and  the  laminae  are,  anteriorly,  as  thin  as 
writing  paper,  in  some  parts  cribriform  and  flexible,  while  in 
the  Peterhead  specimen  the  laminae  are  strong.  The  height  of 
the  canal  in  the  latter  is  partly  owing  to  the  upper  wall  of  the 
bodies  being  as  yet  concave  transversely,  while  in  the  Wick  spe- 
cimen they  have  become  convex,  but  the  lowness  of  the  arch  in 
the  latter  is  mainly  owing  to  the  pedicles  being  placed  farther 
out  on  the  bodies  and  to  the  laminae  being  low.  The  thinness 
of  the  laminae  would  seem  to  indicate  that  disappearance  by 
absorption  has  been  going  on.  Nor  does  the  supposed  distinc- 
tion in  the  transverse  processes  of  the  atlas,  and  in  the  spine  of 
the  axis,  seem  to  be  reliable,  the  differences  not  being  greater 
than  muscularity,  size  of  animal,  and  age  would  account  for. 
This  will  be  the  more  readily  understood  when  we  call  to  mind 
the  considerable  variation  presented  by  the  spine  of  the  axis 
and  the  transverse  process  of  the  atlas  in  man. 

The  rings  of  the  transverse  processes  are  complete  from  the 
second  to  the  fifth,  but  the  terminal  expansions  external  to  the 
apertures  are  as  yet  very  little  developed  in  the  3rd  and  4th. 
The  6th  presents  the  not  unfrequent  bony  deficiency  in  the 
inferior  transverse  process.  It  occurs  here  on  both  sides,  at  the 
grooved  part,  for  about  1^  inch.    The  gap  was  filled  naturally 

1  Flower,  P.  Z.  S,  1864,  p.  392. 
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by  cartitaginous  tips  and  thick  intervening  ligament.  This  gap 
exists  only  on  the  right  side  in  the  older  Wick  specimen.  The 
7th  vertebra,  as  usual,  has  no  inferior  transverse  process. 

Charactejis  and  Measurements  of  Various  Parts. — 
The  following  notes  of  characters  and  measurements  will  show 
the  species  to  which  this  Whale  belonged,  and  may  be  of  interest 
to  the  anatomist  for  comparison  with  the  characters  in  other 
specimens.  All  the  numbers  refer  to  inches  unless  feet  are 
mentioned. 


(a)  Colour.  Putrefaction  having  already  commenced,  the  colour 
could  not  he  much  relied  on.  It  was  hlack  on  the  back,  and  patches 
of  adhering  dark  cuticle  here  and  there  on  the  sides  and  in  the 
furrows  showed  that  the  dark  colour  had  extended  well  down  the 
sides.  2^0  traces  of  dark  colour  were  seen  on  the  mesial  ridges  or 
furrows,  as  if  the  colour  had  been  naturally  white  there.  Unless  the 
carcase  is  fresh  and  moist,  statements  in  regard  to  the  colour  of 
Whales  must  be  received  with  caution.  The  blubber  was  about 
2  inches  thick 

(b)  Tail  Fin.  Tip  to  tip  14  feet.  Greatest  antero-posterior 
measurement  of  each  side  3  feet  8  in.  The  surfaces  and  edges  were 
so  worn  and  macerated  as  to  present  a  fibrous  appearance,  so  that  the 
tail  might  readily  have  been  described  by  a  person  unacquainted  with 
structure,  as  covered  with  white  hair.  With  regard  to  the  view  that 
one  fluke  is  naturally  bent  up  and  the  other  bent  down,  on  the  prin- 
ciple of  a  screw-propeller,  T  am  led  to  put  the  question,  for  future 
observers,  whether  this  difference  on  the  two  sides  is  not  the  acci- 
dental resTilt  of  position.  Here  the  right  fluke  was  concave  up,  the 
left  convex  up,  and  this  was  evidently  owing  to  the  body  lying  on 
the  right  side.  The  carcase  usually  lies  more  or  less  on  one  side, 
the  natural  effect  of  which  on  a  transverse  tail  is  to  render  that  fluke 
concave  up,  the  other  convex  up,  and  lying  some  time  in  this  position 
will  perpetuate  it  in  drying.  Mistakes  are  apt  to  be  made  in  report- 
ing as  to  right  and  left. 

(c)  Dorsal  Fin.  Well  marked.  Palcate.  Height  vertically  15, 
length  at  base  24  to  26.  Distance  from  end  (median  notch)  of  tail 
15  feet  8  in.  Distance  (of  middle)  behind  anus  28.  Near  the  base 
of  its  concave  posterior  margin  there  was  a  deep  semilunar  notch, 
two  inches  in  diameter.  Though  now  i)erfectly  regular  and  smooth- 
edged,  it  may  have  been  the  result  of  a  bite  or  shot.  The  remains  of 
a  rocket,  which  the  whale-flshers  believed  to  have  been  the  cause  of 
death,  was  found  in  the  right  pelvic  region. 

(d)  Catidal  region  of  Trunk,  From  anus  to  end  of  tail  18 
feet,  to  anterior  edge  of  tail,  being  caudal  part  of  trunk,  15  feet. 
Presents  strongly  the  ^  razor-back "  character,  suggesting  almost  a 
double-edged  knife.  This  much  more  strongly  marked  along  the 
posterior  than  on  the  anterior  half.    Doi-sal  ridge  farther  fiLX)m  lateral 
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line  than  ventral  ridge  and  more  convex.  Semi-girths  of  this  region, 
at  anus  6  feet  4  in. ;  ^  way  back,  5  feet  5  in. ;  halfway,  5  feet;  |  way 
back,  4  feet  4  in.;  halfway  between  last  and  tail,  3  feet  9  in.;  just  in 
front  of  tail,  2  feet  10  in.  Median  ridge  runs  half  way  back  on  tail 
fin. 

(e)  These  semi-girths  may  be  relied  on;  those  taken  over  abdo- 
men or  thorax  are  liable  to  be  affected  by  distention.  Approximative 
semi-girth  opposite  hinder  end  of  pector^  fin  was  13  feet  Semi-girth 
two  feet  behind  eye,  13  feet  10  in.,  just  behind  eye,  13  feet  7  in.  The 
plaitinga  were  mostly  fully  opened  out,  the  furi'ows  being  now  as 
broad  as  the  ridges.  They  commenced  at  side  of  lower  jaw  4  feet  in 
front  of  eye;  extended  back  32^  feet  on  the  side,  2  feet  ferther  on 
the  belly,  reaching  on  the  belly  to  6  feet  from  penis,  which  was  pro- 
truded at  4  feet  in  front  of  anus. 

(f)  Head,  Eye,  Distance  from  beak  of  upper  jaw  to  anterior 
canthus,  along  the  lip  13  feet,  straight  12  feet  9  in.  Canthus  to 
canthus  4  J.  Ear-hole — Behind  posterior  canthus  30  inches,  in  front 
of  where  upper  edge  of  paddle  leaves  trunk  66.  Admits  with  diffi- 
culty point  of  little  finger,  cuticle  now  off;  4  to  5  inches  in,  not 
larger  than  crow-quill*.  Projection  of  lower  jaw  beyond  upper 
about  2  feet,  but  exact  distance  uncertain  as  lower  jaw  was  thrown  to 
one  side.  From  beak  of  upper  jaw,  along  whaleboue,  to  deep  part  of 
angle  of  mouth  12  feet  4  in.  Superficial  part  of  angle  is  9  inches 
farther  back.  Whalebone. — On  outer  view  black,  hairy  tips  showed 
a  white  fringe;  whole  of  inner,  or  buccal,  surface,  a  white  hairy 
matting,  not  cream-coloured  as  in  Pike  Whale,  but  quite  white. 
Length  of  longest  plates  on  outer  side,  measured  straight,  22  inches, 
at  symphysis  6.  The  two  sides  continuous  at  symphysis.  Breadth 
of  the  grooved  surface  of  the  whalebone  matrix,  after  the  plates  were 
removed,  measured  straight,  the  surface  being  concave  across  as  well 
as  longitudinally — ^at  6  inches  from  front,  2  inches;  one  foot  back,  5; 
two  feet  back,  8;  three  feet,  10^;  four  feet,  12;  from  six  to  eight 
feet  back,  13;  ten  feet  back,  12;  ten  and  a  half  feet  back,  11;  twelve 
feet  back,  9.  Breadth  of  rim  of  jaw  outside  whalebone,  at  side  6 
inches,  at  symphysis  the  same.  Palate. — Like  a  raised  beam,  narrow 
and  smooth,  convex  transversely  for  17  inches  back;  then  a  median 
groove  broadening  backwards  to  six  feet  back,  behind  which  palate 
projects  more  and  more  to  a  rounded  margin.  Breadth  of  free 
rounded  surface,  at  front  6  in. ;  after  six  feet  back,  narrows  to  5, 
then  to  4.  Total  length,  from  6  in.  behind  beak,  12  ft.  4  in.  Height 
to  which  palate  projects  above  level  of  whalebone  matrix — at  three 
feet  back,  3  in.;  at  five  feet,  6;  at  seven  feet,  9;  at  nine  feet,  13  to 
14;  at  ten  feet,  15;  at  eleven  feet,  14;  at  twelve  feet,  6.  Total 
length  oi  shall,  from  beak  of  upper  jaw,  15  J  feet.  Greatest  breadth  of 
skull,  just  behind  temporo-mandibulai*  cushion,  6  ft.  3  in.    The  foUow- 

^  The  oaticle  being  off  I  ooold  not  ascertain  whether  there  was  present  the 
fine  white  streak  whioh  I  observed  in  a  14A  feet  long  Pike  Whale,  running 
forwards  from  oyer  the  shoidder  to  the  ear-hole,  which  was  very  small  and 
grooved  posteriorly,  so  that  in  swimming  forwards  the  water  will  not  enter. 
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ing  breadths  of  the  beak  had  to  be  taken  from  below,  across  roof  of 
mouth,  and  therefore  in  a  double  inclined  plane.  The  rise  of  the 
palate  backwards  will  be  kept  in  mind  as  one  cause  of  the  increase 
in  the  measurements  backwards.  At  one  foot  back,  17  inches;  at 
two  feet,  23;  at  three  feet,  28;  at  four  feet,  34;  at  five  feet,  38;  at 
six  feet,  42;  at  seven  feet,  43;  at  eight  feet,  45;  at  nine  feet,  48;  at 
ten  feet,  50. 

Temporo-Tncmdihular  citahion,  A  fibro-adipose  mass,  now  mea- 
sures, in  length  30  inches,  in  breadth  24,  in  height  15  to  18;  lower 
jaw  having  been  separated,  the  mass  may  have  been  larger.  Front 
half  light  yellow  .colour,  more  fatty,  cuts  like  firm  blubber;  hinder 
half  white  and  yellow  colours  mixed,  more  dense,  the  fibrous  element 
predominating;  transition  from  front  to  back  gradual.  Lower  Jaw, 
— Length,  straight  14  fb.  4  in.;  along  curve  on  outer  side  15^ 
feet.  Depth  of  curve  at  middle,  where  greatest,  2  feet.  Body,  height 
near  symphysis  9  in.,  at  middle  12;  greatest  thickness  7.  Lower 
border  sharp  all  along;  upper  border,  or  surface,  6  to  7  inches 
broad,  its  inner  edge  rising  up  sharp  along  the  three  feet  next 
coronoid  process.  Height  of  bone  to  tip  of  coronoid  21,  at  one  foot 
in  front  of  coronoid  15.  Height  of  coronoid  process  proper,  behind, 
from  level  of  front  of  sigmoid  notch,  9 ;  in  front,  from  level  of  body, 
4J;  intermediate,  7.  Across  its  oblique  base,  9;  across  middle,  6. 
Thickness  about  2J.  Highest  part  of  upper  edge  is  in  front,  from 
which  it  slopes  down  and  back.  Upp6r  half  bent  outwards.  Jaw 
between  condyle  and  coronoid  concave  externally,  convex  internally. 
Length  of  sigmoid  notch  to  tip  of  coronoid  30,  to  back  of  coronoid  24 ; 
greatest  depth  of  notch  8.  Dental  foramen,  from  condyle  17,  from 
coronoid  11.  Contents:  mouths  of  at  least  24  vessels  seen;  one 
artery  J  inch  in  diameter,  two  less,  and  other  four  or  five  larger  than 
goose-quUl ;  the  others,  size  of  small  goose-quill.  Veins,  the  thin-coated 
vessels,  much  smaller  than  the  arteries.  A  large  nerve,  as  thick  as 
thumb,  funiculi  in  a  sheath,  placed  above  vessels.  Temporo-mandi- 
bxdar  cushion  adhers  to  condyle.  Uniting  tissue  at  symphysis,  about 
2  inches  thick  between,  thicker  in  front  superficially. 

(g)  Pectoral  Linih,  Distance  from  beak  of  upper  jaw  to  shoulder 
19  feet,  to  axilla  21 J  feet.  The  form  is  represented  in  the  sketches 
Figs.  1  and  2.  The  small  size  of  the  paddle  was  evident  on  the  first 
view  of  the  carcase  and  characteristic;  length  along  lower  border 
8  feet,  along  upper  border  b\  feet.  Exact  length  after  removal, 
from  head  of  humerus,  7  feet  8  in. ;  greatest  breadth,  at  the  pisiform 
cartilage,  19  in.  On  dissection  the  bones  and  joints  presented  the 
following  measurements,  in  inches.  Scapula,  height  28;  breadth  51, 
increased  by  posterior  cartilage  to  62;  a  strip  along  base  connects 
the  two  cartilages ;  anterior  cartilage  adds  4  to  height  near  anterior 
part  of  base.  Coracoid,  length  5|^,  increased  by  cartilage  to  8, 
breadth  3^.  Acromion,  length  10,  increased  by  cartilage  to  11^, 
breadth,  4^.  Glenoid  ligament  much  deeper  at  hinder  end  of  cavity, 
and  capsular  ligament  continuous  with  it  Humerus,  Both  epiphyses 
ankylosed,  length  21,  including  xjartilage,  which  is  -^  thick  on  the 
head.    Same  over  all  the  bones  at  elbow,  but  thicker  at  the  edges  and 
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ridges.  Length  of  Eadius  33 ;  of  Ulna,  from  elbow,  30^,  from  end  of 
bony  olecranon  37^.  Olecranon  cartilage^  projection  along  middle  10, 
antero-posteriorly  10^;  thickness  near  bone  If,  at  middle  1,  shelving 
to  edges,  distal  half  flexible  towards  surfaces  but  not  longitudinally. 
Especially  the  thicker  pai-ts  marked  with  numerous  pits. 

CarpiLS.  At  middle  the  soft  mass  is  7  to  8  in  length.  Included 
in  this  are  (a)  Epiphysial  cartilages  of  radius  and  ulna  1  to  1^,  about 
half  of  these  conceal  the  bony  epiphyses  at  depth  of  \  inch,  half  pro- 
jects beyond,  (b)  Epiphysial  cartilages  of  metacarpals,  those  of  the 
middle  digits  |.  (c)  The  carpus  proper,  five  cartilages  (beside  pisi- 
form) with  their  central  ossifications,  3  in  first  row,  2  in  second.  On 
palmar  aspect  the  3  bones  of  first  row  nearly  of  same  size,  those  of 
second  row  considerably  smaller.  On  dorsum,  first  row  nearly  as  on 
palmar,  scaphoid  less,  cuneiform  more;  in  second  row  magnum  more, 
unciform  much  less.  The  true  anatomy  of  the  carpus  is  seen  on  ex- 
amining the  cartilages  of  which  these  '*  bones  "  are  the  more  or  less 
ossified  centres,  leaving,  in  this  specimen,  variously  half  an  inch  or 
more  around  of  cartilage  unossified.  When  the  perichi^ndrium  is 
removed  the  outlines  of  the  cartilages  are  recognised,  united  along 
their  adapted  articular  surfaces  by  narrow  tracts  of  ligament.  First 
row  4  as  in  man.  Scaphoid  and  semilunar  articulate  with  radius, 
cuneiform  with  ulna.  Pisiform  articulates  distally  with  cuneiform, 
at  middle  with  ulnar  epiphysis,  and  for  an  inch  by  loose  ligament 
with  bony  ulna;  length  5,  free  edge  3^,  breadth  3;  thickness  near 
articulated  edge  J,  at  middle  |,  shelving  to  edges ;  flexible  on  sur- 
faces ;  motion  at  articulated  edge,  but  very  little  in  direction  of  flexor 
carpi  ulnaris.  Second  row,  must  be  regarded  as  homologous  with  the 
magnum  and  unciform.  Magnum  serial  with  digit  III,  ^articulates 
also  with  part  of  II  and  part  of  lY,  as  in  man.  Unciform,  serial 
with  lY  and  articulates  also  with  part  of  Y.  Two-thirds  of  Y  rest 
on  cuneiform,  and  half  of  II  on  Scaphoid\  The  Unes  of  articulation 
of  the  carpal  cartilages  are  shown  in  Figs.  1  and  2  as  far  as  the  ten- 
dons and  the  great  reduction  permit.  The  similarity  of  the  articu- 
lations of  these  cartilages  to  those  of  the  corresponding  bones  in 
man,  and  other  mammals,  is  evident. 

Digital  Bones,  Number  in  each  of  the  four  digits,  including 
metacarpal,  II  and  Y,  4  each;  III  7,  lY  6.  As  the  lengths  of  the 
metacai^pals  and  phalanges  are  given  as  distinctive  between  B. 
Musculus  and  Sibbaldius,  I  subjoin  the  length  of  each,  in  inches, 
taken  at  the  middle,  in  their  order.  II  5,  5f ,  5,  3i,  terminal  car- 
tilage 1^;  III  6 J,  6i,  5,  3^,  2i,  1^,  |,  terminal  cartilage  1;  lY  6^, 
5i>  4:|,  3f,  2^,  1,  terminal  cartilage  1 ;  Y  4J,  4f,  3f,  1^,  terminal 
cartilage  1.  Total  length  of  each  finger  before  the  cartilages  had 
shrunk— II  242;  HI  33^;  lY  31;  Y  19.  The  cartilages  also  were 
measured,  but  it  may  suffice  to  mention  generally,  that  the  proportion 
of  cartilage  (including  the  terminal  cartilages)  to  bone  in  ilie  fingers 

^  In  the  Wiok  specimen  there  is  a  small  separate  bone  in  the  situation  of  the 
trapezoid,  serial  with  ii,  not  showing  on  the  surface.  Also,  the  magnum  and 
unciform  have  united,  on  the  two  suidaces  but  not  deeply,  into  one  bone* 
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is  about  one  to  three,  cartilage  formiDg  about  one-fourth  of  the  whole 
digit.  The  swollen  "joint'*  between  the  successive  phalanges  is  a 
inass  of  cartilage  adherent  to  the  bones,  and  continuous  from  bone  to 
bone  except  partly  across  the  middle,  where,  for  the  middle  third  or 
less,  there  is  a  narrow  joint,  seen  on  both  aspects,  covered  ijj  by 
membrane.  This  joint  disappears  at  the  smaller  interphalangeaL 
cartilages.  The  mode  in  which  the  nodes  and  hollows  of  the  two 
radial  digits  are  adapted  by  alternation  is  shown  in  the  sketches. 

I  regret  that  circumstances  prevented  a  more  complete  ex- 
amination of  the  anatomy  of  this  Whale  from  being  made.  The 
difficulties  attending  the  dissection  of  so  large  a  carcase,  the 
more  so  when  it  is  already  putrid,  are  well  known  to  those  who 
have,  tried.  The  weather  while  I  was  working  on  the  beach 
was  not  favourable,  and  most  of  the  remaining  work  had  to  be 
done  in  the  month  of  July,  when  I  was  occupied  with  the  duties 
of  the  summer  session.  I  must  not  omit  to  mention  that  in 
making  out  these  dissections  I  derived  valuable  help  from  my 
experienced  and  accomplished  Assistant,  Dr  James  Rodger, 


ON  THE  RELATION  OF  THE  TEMPERATURE  OF 
THE  AIR  TO  THAT  OF  THE  BODY.  By  A.  H. 

Gaerod,  8t  John's  College,  Cambridge, 

The  nature  of  the  evidence  affecting  theories  in  biological 
science  is  generally  so  far  from  direct,  that  it  is  only  by  the 
systematic  working  out  of  many  of  the  necessary  deductions 
that  any  idea  can  be  formed  as  to  their  value.  The  experi- 
ments detailed  in  this  communication  were  suggested  by  the 
theory  to  be  referred  to  immediately,  and  their  close  agree- 
ment with  its  requirements  tends  strongly  to  substantiate  its 
accuracy. 

In  a  paper  published  elsewhere*  I  have  detailed  several 
observations  which  tend  to  shew  that  many  of  the  minor 
fluctuations  in  the  temperature  of  the  human  body  result 
from  alterations  in  the  amount  of  blood  exposed  at  its  surface 
to  the  influence  of  external  absorbing  and  conducting  media. 
Others  have  repeated  these  experiments',  and  obtained  the 
same  results. 

For  example;  on  stripping  the  healthy  body  in  an  air  of 
about  50"  F.,  a  rise  of  the  internal  temperature  (judged  by 
that  of  the  floor  of  the  mouth)  commences  immediately,  and 
in  about  half  an  hour  amounts  to  as  much  as  three-fourths 
of  a  degree.  According  to  the  above-mentioned  theory  this 
phenomenon  is  explained  thus;  the  contact  of  the  cold  air 
against  the  surface  of  the  skin,  previously  maintained  at  a 
much  higher  temperature  by  the  clothes  covering  it,  produces 
so  considerable  a  contraction  of  the  cutaneous  muscular  vessels, 
and  the  blood  is  driven  so  far  inwards,  that  the  conducting 
power  of  the  thus  modified  skin  is  rendered  considerably  less 
than  that  of  the  clothes  and  blood-filled  skin  combined,  in 
the  previous  condition;  consequently  the  body  temperature 
rises  until  a  higher  equilibrium  is  attained. 

Such  being  the  case,  and  the  contraction  of  the  cutaneous 
vessels  being  evidently  caused  by  the  cold,  it  is  more  than 
probable  that  the  amount  of  this  contraction  should  depend 
on  the  degree  of  cold  applied,  that  is,  on  the  temperature  of 
the  external  air  in  which  the  observation  is  being  conducted ; 

1  Proe,  R.  8.  No.  112,  1869,  p.  419,  et  seq. 

'  J.  F.  Goodhart,  Guy's  Hospital  Reports^  1869. 
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and  the  extent  of  this  action  would  manifest  itself  by  its 
effect  on  the  body  temperature,  less  cutaneous  contraction 
causing  less  diminished  conduction  and  consequently  less  rise 
of  temperature  on  stripping. 

Similar  reasoning  would  lead  us  to  anticipate  a  temperature 
of  air  sufficiently  high  to  produce  exactly  as  much  cutaneous 
contraction  as  will  make  up  for  the  loss  of  the  clothing,  and 
consequently  no  change  in  the  body  temperature  on  stripping. 

The  correctness  of  these  deductions  may  be  judged  from 
the  following  observations,  which  were  all  made  under  similar 
conditions,  on  myself,  while  standing. 


I. 


n. 


Time. 

Temperat.  \ 

Cemp.  Air. 

11.15 

98.95        -^ 

11.20 

11.25 

98.975 

11.30 

98.975 

11.35 

11.40 

99.3 

.   47<>F. 

11.45 

99.35 

11.60 

99.675 

11.66 

99.625 

12  NIGHT 

99.7 

12.6 

99.675      . 

Stripped  at  11.30.    Rise  0^.7  F. 

in. 


Time. 

Temperat.  ' 

Temp.  Air. 

10.45 

98.1 

10.50 

98. 

10.55 

97.925 

11  P.M. 

11.5 

98. 
98.19 

'   59«P. 

11.10 

98.85 

11.16 

98.4 

11.20 

98.425 

Time. 

Temperat.  Temp.  Air. 

11.15 

98.8          ^ 

11.20 

11.25 

98.8 

11.30 

98.8 

11.35 
11.40 

99. 

-    520  F. 

11.45 

11.50 

99.35 

11.55 

l2  NIGHT 

99.375      . 

Stripped  at  11. 80.    Rise  0^.  575  F. 

IV. 


Time. 

Temperat. 

Temp.  Air. 

11  P.M. 

^ 

11.5 

99. 

11.10 

99. 

- 

11.15 

99. 

11.20 

99. 

.   670  F. 

11.25 

99.05 

11.30 

99.19 

11.35 

99.21 

11.40 

99.19 

Stripped,  ftt  10 JSS.    Rise  0^.5  F. 


Stripped  at  11.15.    Rise  00.2  F.    ; 
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V. 

• 

Time. 

Temperat. 

Temp.  Air. 

10.15 

99.15 

10.20    • 

99.16 

10.25 

99.15 

10.30 

99.126 

10.35 
10.40 

99.026 
99.125 

►    7PP. 

10.45 

99.175 

10.60 

99.175 

10.55 

99.175 

11  P.M. 

99.175 

VI. 


stripped  at  10.30.    Eise  00.05  F. 
VII. 


Time. 


10.30 

10.85 

10.40 

10.45 

10.50 

10.65 

11  P.M. 

11.5 

11.10 

11.15 

11.20 


Temperat. 


Temp.  Air. 


99.21 

99.205 

99.2 

99.3 

99.3 

99.15 

99.35 

99.3 

99.325 

99.4 

99.425 


720  F. 


Stripped  at  10.60.    Bise  00.125  F. 


Time. 

Temperat. 

Temp.  Air. 

10.16 

98.8         -] 

10.20 

98.876 

10.25 

98.95 

10.30 

98.95 

►   71®  F. 

10.35 

99. 

10.40 

99. 

10.45 

99.           , 

Stripped  at  10.26.    Bise  O^.OS  F. 


vm. 


Time. 


10.15 
10.20 
10.25 
10.30 
10.35 
10.40 
10.45 
10.50 
10.66 
11  P.M. 


Temperat. 


Temp.  Air. 


98.8 
98.825 

98.9 
99. 

99.1 
99.1 
99.1 
99.1 


73«F. 


Stripped  at  10.36.    Bise.OO.l  F. 


It  is  readily  seen  that  the  hotter  the  air,  the  less  is  the 
stripping  rise,  and  that  when  an  external  temperature  of 
70®  F.  is  reached,  there  is  no  rise  at  all.  Several  of  thie 
higher  temperature  observations  are  here  given  and  but  few 
of  the  lower,  because  in  the  paper  above  referred  to  {Proc.  JR. 
S.  No.  116,  1869)  there  are  six  or  seven  of  the  latter  recorded 
with  the  temperature  noted  in  all. 

From  these  facts  it  may  be  clearly  seen  that  in  air  hdow 
the  temperature  of  70®  F.,  the  stripping  rise  varies  inversely  as 
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the  temperature.  Experiments  as  low  as  to  45®  F.  have  been 
made,  but  no  limit  has  been  reached  in  that  direction  yet. 
Above  70®  F.  of  the  air,  the  results  are  modified  by  the  sweat- 
ing that  always  accompanies  so  high  a  temperature  if  the 
body  is  clothed,  and  quite  a  different  class  of  phenomena 
appear,  which  have  not  been  much  studied. 

In  V.  and  VII.  there  was  a  slight  fall  of  temperature  at 
the  moment  of  stripping,  this  was  probably  connected  with  the 
perceptible  moisture  on  the  surface  which  evaporates  almost 
immediately  the  clothes  are  removed. 

With  regard  to  the  nature  of  the  clothing  removed.  It 
always  had  considerable  non-conducting  power,  being  com- 
posed in  all  cases  of  at  least  two  layers  of  woollen  material; 
though,  as  the  observations  in  the  warmer  air  were  made 
in  siunmer,  and  those  in  the  colder,  during  corresponding 
seasons;  the  dress  worn  varied  with  the  time  of  year,  being 
thinner  in  the  former  and  thicker  in  the  latter/  On  the 
whole  the  amount  of  clothing  worn  does  not  seem  to  affect 
the  results  as  long  as  there  is  sufficient  to  keep  the  body 
warm  under  ordinary  circumstances;  and  in  the  English 
climate  to  do  this,  one  woollen  covering  seems  always  es- 
sential. 

Some  results  obtained  by  Dr  V.  Weyrich^  with  regard 
to  the  hygrometric  condition  of  the  skin  at  different  tempe- 
ratures of  the  atmosphere,  obtained  by  means  of  an  hygro- 
meter specially  adapted  for  the  purpose,  bear  so  fully  on  the 
subject  under  consideration  that  they  will  be  here  given. 

1st,  When  the  body  is  clothed,  the  amount  of  moisture 
excreted  by  the  skin,  does  not  vary  appreciably  when  the 
observations  are  conducted  in  an  air  below  70®  F. 

2nd,  When  above  70°  F.  the  amount  of  moisture  excreted 
by  the  skin  rapidly  increases  with  a  rise  in  the  temperature 
of  the  atmosphere. 

It  is  thus  seen  that  by  means  of  an  entirely  different 
method  of  observation,  Weyrich  finds  that  in  an  air  of  70®  F. 
sweating  commences ;  and  by  a  combination  of  his  results  with 

^  Die   Unmerkliche  Wasserverdunstung   der  Menschlichen  Haut,     Leipzig, 
1862.    Abstract  in  Brit,  and  For.  Med.  Ch.  Rev.  Oct.  1863. 

VOL.  VL  9 
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those  arrived  at  from  the  facts  given  above,  the  following  con- 
clusions may  be  drawn  : — 

With  regard  to  the  human  body,  when  covered  with  badly 
conducting  clothing,  70^  F.  is  a  critical  temperature  of  the 
atmosphere.  The  removal  of  the  clothing  at  that  tempera- 
ture produces  sufl&cient  contraction  of  the  cutaneous  muscular 
arteries  to  counteract  the  cooling  effects  of  its  loss,  and  con- 
sequently the  internal  temperature  does  not  change;  whilst 
on  stripping  at  lower  temperatures,  the  vascular  contraction 
induced,  more  than  makes  up  for  the  covering  lost,  and  is 
consequently  followed  by  a  rise  of  internal  body  tempera- 
ture ;  which,  like  the  vascular  contraction,  is  greater  as  the 
cold  is  more  considerable.  Above  70°  F.  the  amount  of  perspi- 
ration varies  with  the  degree  of  heat  and  so  far  compensates, 
by  evaporation,  for  the  differences  of  temperature  as  to  main- 
tain the  body  at  a  nearly  uniform  temperature. 

The  temperature  of  air  at  which  sweating  begins  in  the 
nude  body  is  not  known.  It  is  at  about  86°  F.  when  standing 
at  rest. 


ON  THE  MALAYAN  TAPIR,  Rhinochoerus  sumatranus 
(Gray).  By  James  Murie,  M.D.,  F.L.S.,  F.G.S,  &c.; 
Lecturer  on  Comparative  Anatomy,  Middlesex  Hospital: 
formerly  Pathologist  to  the  Olasg.  Boy.  Infirmary :  Assist 
Conservator  Roy.  Coll  of  Surg.  Eng. :  and  late  Prosector  to 
the  Zool.  Soc.  Lond.  (Plate  viii.) 

1.     Preliminary  N'ote  and  the  Outward  Features. 

The  subject  of  the  present  anatomical  sketch  was  a  nearly  adult 
female  animal,  which  died  some  eighty  hours  after  its  arrival  in 
England.  The  stuffed  skin  and  the  prepared  skeleton  are  now 
set  up  among  the  series  <3f  Natural  History  in  the  Liverpool 
Museum.  The  specimen  accorded  with  what  goes  by  the  name 
of  the  Indian,  Malay  or  Sumatran  Tapir,  often  spoken  of  as  the 
Asiatic,  in  contradistinction  to  the  American  species.  Specific 
distinction  is  based  on  its  being  maneless,  its  hairy  coat  being 
thin  and  very  short,  and  the  head,  neck,  fore  and  hind  quarters 
glossy  black,  with  a  great  bodily  girdle  of  white  \  which  com- 

^  With  such  a  large  mammal  as  the  Tapir  it  is  not  a  little  remarkable  that 
only  within  the  last  few  years  has  a  new  kind  been  added  to  science  in  the 
discovery  in  Panama  of  a  sort  combining  characters  of  those  already  known  of 
the  Old  and  New  World,  but  moreover  possessing  some  striking  peculiarities  of 
its  own. 

I  may  call  attention  to  a  lithograph  by  Mr  Wolf  (P.  Z.  S.  1867,  PI.  xlii.)  of 
the  yoong  and  adult  of  this  creature,  Baird's  Tapir ;  the  Malay  animal  has  been 
often  figured  {Trans.  Linn.  Soc.  Vol.  xiii.  &c.),  and  on  account  of  its  hues 
Wagner  termed  it  T.  bicolor. 

The  literature  concerning  the  Tapiridae  is  ample,  especially  that  devoted  to 
the  skeleton.  Pander  and  Balton  {Vergleich.  OsteolX  Be  Blainville  (Osteo- 
ffraphie),  others,  Wiedemann,  {Archiv.  Zool.)^  and  Sir  E.  Home,  (Phil.  Trans.) 
&c.  have  given  many  delineations  of  the  bones  and  descriptions  thereof,  but  by 
far  the  most  lucid  account  of  their  osteology  is  that  of  Cuvier  in  his  Ossemens 
Fossiles  (Tom.  ii.  pt.  1,  chap.  ix.  and  accompanying  Plates),  This  acute 
observer,  in  giving  a  r^sum^  of  comparison  between  Indian  and  American  Tapirs, 
was  struck  by  their  differences,  which  however  he  only  considered  worthy  of 
specific  distinction,  retaining  the  genus  Tapir  for  both.  In  a  comparatively 
recent  communication  on  the  Living  Tapirine  family,  Dr  J.  E.  Gray  (Notice  of  a 
new  species  of  American  Tapir  (7*.  laurillardi)  &c.,  P.  Z.  S.  1867,  p.  876,  where  a 
copious  reference  to  authorities  is  given),  after  a  careful  study  of  their  crania 
divides  the  group  TapiridsB  into  three  genera — TapiruSj  Rhinochotras,  and 
ElasmognathuB.  To  the  first  he  allots  three  species,  to  the  second  two,  and  one  to 
the  last,  in  all  six  species.  Whether  these  divisions  will  remain  good  among 
naturalists  the  future  will  show.  For  my  own  part  I  adopt  the  generic  term 
Rhinochcerus  as  expressive  of  the  cranial  difference,  which  is  as  trenchantly 
marked  from  Tapirus,  as  the  former  is  from  the  very  characteristic  Elasmo- 
gnathus  Bairdii  (Gill,  see  Verrill  in  Silliman's  Amer.  Journ.  Science,  July  1867, 
and  abovermentioned  paper).    A  Living  specimen  of  this  animal  has  for  &e  fir^t 
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menced  about  four  inches  behind  the  scapula  and  extended 
backwards  to  within  a  couple  of  inches  of  the  tail.  The  white 
colour  did  not  quite  meet  in  the  median  abdominal  line,  a  longi- 
tudinal darker  band  some  four  inches  wide  here  separating  the 
right  from  the  left  side ;  on  the  hip  also  the  white  reached  only 
a  very  little  below  the  great  trochanter.  The  tail  is  almost  as 
broad  at  the  root  as  the  free-part  is  long ;  this  gives  it  a  nearly 
equal-sided  triangular  form.  Its  total  length  from  the  hinder 
edge  of  the  grey  colour  to  the  tip  is  5*5  inches,  but  the  free 
portion  or  tail  proper  is  but  35  inches  in  length.  The  position 
is  peculiar,  it  seeming  to  be  placed  much  lower  than  the  sacral 
region,  which  gives  a  very  dumpy  or  truncate  character  to  the 
buttocks.  Of  the  four  toe-nails  or  hoofs  belonging  to  the 
front  foot,  (vide  Fig.  6,  pi.  9),  the  outermost  is  the  smallest,  and 
the  third  hoof  is  next  in  size.     The  innermost  or  first  corre- 

time  been  brought  to  this  conntry  alive,  and  lately  was  exhibited  in  the  Begents 
Park  Gardens  (see  notice  and  fig.  Fields  7  Oct.  1871).  One  has  a  diflSiculty  in 
selecting  a  specific  name  for  our  present  eastern  form,  T.  indicus,  T,  suma- 
tranusy  T.  malayamis,  and  T.  bicolor  haying  been  respectively  used  by  various 
authorities. 

According  to  the  law  of  priority  the  first  mentioned  synonyme  possibly  ought 
to  stand,  but  Gray's  T.  sumatranus  denotes  weU  the  limitation  of  its  habitat 
(for  a  Chinese  variety  is  said  to  exist),  and  prevents  confusion  as  to  coloration, 
now  that  the  parti-coloured  Panama  tapir  is  known. 

It  behoves  me,  in  no  unkindly  way,  to  take  note  of  a  slip  of  my  good  and  true 
friend  Dr  Gray,  In  his  paper  referred  to  above  he  says :  "Ouvier  states  that 
the  Malay  Tapir  was  discovered  in  India  by  M.  Duvaucel,"  and  corrects  him 
thereupon.  It  is  true  this  expression  is  made  use  of  by  Ouvier  (Oss.  Foss,  Art. 
IL  p.  156),  but  these  words  must  be  understood  in  a  very  modified  sense,  for 
previously  in  p.  143  he  distinctly  mentions  that  his  pupils  MM.  Diard  and 
Duvaucel  saw  ^e  animal  in  question  at  Barkpoor  near  Calcutta,  it  having  been 
transported  to  the  Governor-general  the  Marquis  of  Hastings  from  Sumatra. 
Ouvier's  pupils  afterwards  obtained  the  animal  in  the  woods  of  Sumatra,  they 
dissected  specimens  and  transmitted  the  skeleton  and  skin  of  a  female  to  the 
Museum  d'Histoire  NatureUe  at  Paris.  I  believe  the  real  interpretation  to  be 
that  Duvaucel  died,  and  his  MS.  transmitted  home,  confusion  arose  regarding 
Major  Farquhar's  tapir,  described  Asiat.  Soc,  1816  (Gen.  Hardwick's  Coll.),  and 
what  the  Frenchmen  afterwards  saw  in  Sumatra. 

While  thus  virtually  supporting  Dr  Gray's  separation  of  the  modem  Tapirs, 
as  most  useful  in  some  ways,  being  based  on  structural  variations  quite  as 
notable  as  in  admitted  ruminant  genera,  I  confess  doing  so  with  a  certain 
amount  of  hesitation ;  forasmuch  as  when  the  numerous  fossil  forms  of  tapif>s 
are  studied  in  comparison  with  the  recent  ones,  it  almost  behoves  us  to  make 
every  individual  a  genus  by  itsell  In  fine,  were  the  fossil  remnants  of  tapir 
sufficiently  intact  and  brought  together  side  by  side  with  the  skeletons  in  our 
museums,  I  believe  a  very  graduated  series,  such  as  to  baffle  detection  of  the 
dianges  from  one  to  the  other,  would  result  Nay  more,  the  same  might  almost 
be  said  in  allusion  to  the  ancient  Paleotherium,  Paloplotheriumt  LophiodoUf 
CoryphodoUi  etc.  which  lead  by  the  easiest  steps  possible  from  the  tapirs  them- 
selves  to  groups  usually  denoted  remote.  Perfection  in  classification  is  the 
naturalist's  WiU-o*the-Wisp.  I  am  content  to  use  such  as  is  appropriate  not* 
withstanding  its  deficiencies,  which  some  <eavil  at  but  do  not  improve. 
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sponds  very  nearly  with  the  third,  while  the  second  hoof  is  con- 
siderably the  longest  and  largest  of  the  four.  The  second  hoof  is 
broad  and  shovel-shaped,  the  anterior  free  border  being  rounded; 
the  remaining  three  hoofs  are  narrower  and  more  pointed.  The 
pad  (p)  or  fatty  cushion  on  the  sole  of  the  foot  is  heart-shaped. 
The  middle  hoof  of  the  three-toed  hind  limb  projects  far  beyond 
the  outer  and  inner  (Fig.  14).  Like  the  second  of  the  fore  foot 
this,  or  middle  digital  hoof,  is  broad  and  shovel-shaped.  The 
inner  and  the  outer  hoofs,  equivalent  to  the  second  and  fourth 
nail-digits,  are  nearly  equal  in  length,  but  are  not  quite  half  the 
length  of  the  middle  hoof.  They  agree  with  the  outer  hoofs  of 
the  fore  foot  in  being  narrowed  and  sharp  at  the  tips.  The  sole 
of  the  hind  is  narrower  than  that  of  the  fore  foot. 

The  following  measarements  of  the  body  were  taken  by  me  : — 

Total  length — ^following  the  curve  of  the  back  87  inches. 

Height  at  the  shoulder  ...         ...         ...  39     ... 

haunch  ...         ..  \..  40 

Girth  round  chest  (at  the  anterior  margin  of 

the  white  colour)    ...         ...         ...         ...  54     ... 

middle  of  the  belly  ..  ...  60     ... 

Head — from  the  tip  of  the  snout  to  the  occiput  23     ... 
. . .     depth  in  a  vertical  line  opposite  post- 
angle  mandible       ...         ...         ...         ...  11*5... 

The  small  elliptical  eye  is  1  *25  inch  in  its  longest  diameter.  Its 
exact  relative  position  is  four  inches  from  the  summit  of  the  head 
and  six  and  a  half  inches  from  the  base  of  the  lower  jaw.  Between 
the  posterior  angle  of  the  mouth  and  the  anterior  (or  inner)  angle  of 
the  eye  there  is  a  space  of  four  inches ;  and  between  the  posterior 
BJigle  of  the  eye  and  the  middle  of  the  ear,  seven  inches. 

Around  the  angle  of  the  mouth  there  is  a  thin  edging  of 
longish  white  hairs  with  a  few  intermixed  but  somewhat  scat- 
tarred  long  black  ones.  At  the  tip'  of  the  under  surface  of  the 
proboscis  below  the  nostrils  are  a  few  diffused  bristle-like  hairs, 
easily  pulled  out,  so  loosely  are  their  roots  attached  to  the  skin. 
Over  the  proboscis,  and  in  fact  distributed  here  wd.  there  over 
the  greater  part  of  the  front  of  the  head,  are  longer  separate 
black  hairs.  The  hair  on  the  dorsal  region  of  all  the  feet  does 
not  quite  reach  the  hoofs,  but  stops  short  about  a  quarter  of  an 
inch  from  them,  being  defined  by  a  sharp  line  of,  demaroation. 
In  this  respect  the  dorsal  hairy  covering  resembles  the  plantar 
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one  in  terminating  abruptly.  An  injury  had  befallen  the  ears, 
so  that  both  were  imperfect.  The  left,  which  remained  in  the 
best  condition,  measured  5  inches  long  and  3  broad  when  in  the 
natural  condition,  but  when  opened  it  was  4^  inches  across. 
The  mammary  glands  were  small,  the  animal  having  barely 
reached  puberty;  and  just  previously  having  undergone  the  pri- 
vations of  a  long  voyage  may  have  conduced  or  prevented  their 
natural  enlargement.  Two  broad,  flat  and  but  slightly  projecting 
teats  were  situated  in  the  inguinal  region.  Each  of  these  had 
from  6  to  8  perforations,  which  were  observed  beneath  or  when 
the  skin  was  removed,  but  externally  or  superficially  no  open- 
ings were  apparent.  The  labia  bordering  the  vulva  are  well 
pronounced,  and  there  is  an  indistinct  raphe  or  shallow  sulcus 
running  between  the  vulva  and  the  anus.  The  distance  between 
the  middle  of  the  vulva  and  the  centre  of  the  anus  is  3*2  inches. 
Length  of  the  vulva  1  inch. 

Although  the  hide  of  the  Suoiatran  Tapir  is  soft  and  flexible 
compared  with  that  of  the  Elephaut  and  Bhinoceros,  it  still  retains 
much  of  the  pachydermatous  character.  In  the  present  instance 
when  being  fresh  flayed  it  felt  remarkably  stiff  and  unyielding  to  the 
knuckles,  causing  the  operation  to  be  a  most  laborious  and  ^itiguing 
one  to  the  wrist.  Owen's  *  account  of  the  Indian  Rhinoceros  recurred  to 
my  mind,  inasmuch  as  the  Tapir's  hide  is  very  much  thicker  at  the 
neck  and  shoulders,  and  is  even  denser  and  thicker  over  the  iliac  region 
and  haunch.  The  fibres  of  the  panniculus  carnosus  muscle  are,  as 
it  were,  interblended  with  the  fibrous  sub-cellular  dermal  tissue,  so 
that  the  hide  at  this  part  is  very  closely  adherent  and  difficult  to  be 
removed;  over  other  parts  of  the  body  and  limbs,  however,  while 
tough  it  was  more  yielding. 

I  had  the  curiosity  to  weigh  the  skin  and  found  it  to  be  62  lbs., 
a  weight  equalling  that  of  an  ordinary  hornless  bullock's  hide.  The 
smaller  sized  Tapir  therefore  clearly  has  the  advant  ge  of  thickneis 
of  tegument,  and  both  surpass  that  of  the  horse. 

The  anus  has  above  a  dozen  folds  around  it  and  these  f^im  radii, 
with  small  wedge-shaped  pouches  between  the  elevations.  Indeed 
this  portion  of  the  perineum  has  quite  a  sacculated  appearance. 
Hunter*  remarks  of  T.  Americamis — "The  anus  is  very  large,  and 
the  common  skin  of  the  body  terminates  all  at  once  in  the  gut,  not 
becoming  gradually  thinner  and  thinner  till  lost  in  the  intestine ; 
this  termination  looks  Hke  a  cut  edge  in  the  common  skin  and  is  a 
little  scolloped." 

^  Trans.  ZooL  Soc,  Vol.  iv.  p.  36. 

*  Essays  and  ObservationSf  Vol.  ii.  p.  167. 
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2,     The  Flayed  Carcass,  Neck-ligament  and  the  Nasal 

Appendage. 

There  was  little  superincumbent  or  cutaneous  fat  to  pro- 
duce plumpness  of  contour.  Notwithstanding  this,  by  a  full 
development  of  the  flesh  a  certain  harmonious  configuration  of 
outline  resulted.  What  little  fatty  envelope  there  existed  was 
in  a  thin  layer  disposed  unequally  over  the  shoulders  and  loins, 
and  this  bore  very  close  resemblance  to  that  of  a  bullock.  The 
flesh  had  a  somewhat  darker  tint  than  is  usually  met  with  in 
the  Bovidae,  and  in  this  particular  rather  approached  that  of 
the  Equidae.  The  hind  limb,  as  low  as  the  knee-joint,  when 
compared  with  the  corresponding  region  of  the  fore  limb  to 
the  cubit,  had  the  advantage  of  fulness  in  flesh,  but  both  were 
powerfully  formed.  Below  the  joints  spoken  of,  the  limbs  were 
nearly  equal  in  thickness,  but  the  fore  leg  and  foot  had  very 
slightly  the  greater  circumference. 

As  YarreP  has  described  it  in  the  American  Tapir,  the  ligor 
fnentwm  nuchae  is  composed  of  three  parts.  The  first  and  most 
superficial  portion  is  the  narrowest  and  most  cordiform.  It  has 
attachment  to  the  tubercle  of  the  occipital  bone,  between  the 
lateral  curved  prominences;  posteriorly  it  ends  in  the  inferior 
and  lateral  portions  of  the  ligamentum  nuchae,  joining  these  at 
the  last  dorsal  spine.  The  two  deeper  portions  stretch  between 
the  spines  of  the  atlas  and  the  7th  cervial,  and  then  continue 
backwards  to  the  upper  lateral  edge  of  the  12th  dorsal  spine. 
These  adpressed  portions  give  off  shoots  to  the  several  median 
cervical  vertebrae,  and  apparently  also  dip  between  the  spines  of 
the  1st  and  2nd,  the  2nd  and  3rd,  and  the  3rd  and  4th  cervical 
vertebrae. 

The  entire  ligament  appeared  to  be  composed  of  yellow 
elastic  tissue.  Concerning  its  modus  operandi,  the  first  portion 
very  powerfully  flexes  the  neck  and  head.  The  second  deeper 
portions  act  between  the  vertebrae,  and,  together  with  the  super- 
ficial division,  keep  up  the  graceful  curve  of  the  neck  and  back. 
The  elasticity  of  this  nuchal  ligament  is  extraordinary,  rivalling 
that  of  the  Giraffe,  of  which  Quekett*  records  its  contraction 
from  6.  to  4  feet  on  being  separated  from  attachments. 

*  Zool,  Joum^  IV.  211.  *  Trans,  Micros,  Soc,  in.  46. 
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Among  tHe  whole  range  of  muscular  anatomy  tHere  is  no  more 
-intricate*  and  withal  harmoniously  beautiful  construction  than  that 
of  the  trunk  of  an  Elephant'.  Every  movement  within  the  radii 
of  a  sphere  is  it  capable  of,  and  from  a  soft  gentle  pressure  of  power 
it  can  gradate  to  a  force  of  immense  momentum.  The  Tapir's  pro- 
boscis is  nearly  identical  in  pattern,  only  foreshortened,  and  its  con- 
stituent elements  of  a  finer  texture,  so  that  muscular  bundles  and 
tendons  are  with  more  difficulty  traced.  The  construction,  whilst 
complex,  is  nevertheless  simple  in  design,  viz.  superficially  there  are 
layers  of  lengthened,  longitudinal,  semispiral  fibres;  deeply  fascicu- 
lar bundles  set  in  radii,  transversely  and  obliquely,  to  the  long  axis 
of  the  organ,  and  partially  intercrossing,  the  one  with  the  other,  and 
with  the  supei'ficial  elongate  ones.  I  shall  add  to  Eudes-Delongchamp'b* 
account  of  the  myology  of  the  common  American  Tapir's  nasal 
organ,  some  remarks  on  that  of  the  Sumatran- species,  premising  re- 
semblance obtains.  My  commentary  to  the  preceding  best  foUows 
my  notes  of  the  dissection. 

1.  Superiorly  a  long  thin  strip  of  mtiscle  springs  from  the 
depression  betwixt  the  nasal  borne,  itfe  cartilage,  SHid  the  upper 
inner  rim  of  the  orbit.  This  strip  narrows  as  it  proceeds  forwards, 
whilst  the  fibres  mingle  with  those  of  its  fellow  of  the  opposite 
side  at  the  anterior  end  of  the  nasal  cartilage.  Hence  they 
run  towards  the  tip  of  the  proboscis  where  they  become  more 
tendinous  in  structure. 

2.  There:  is  a  very  broad  sheet  of  fleshy  substance,  thin  but 
nevertheless  strong,  which  stretches  from  the  nasal  cartilagi- 
nous angle,  and  supra-orbital  prominence  forwards  radially  or 
fan-like  upon  the  flexible  snout  quite  to  its  termination, 

3.  Some  delicate  fibres  run  round  the  upper  surface  of  the 
orbit  and  descend  in  front  of  the  foramina  occupying  the  infra- 
orbital region. 

4.  Opposite  the  said  foramina  a  tenuous'  slip  is  sent  ofl^ 
which  passes  to  the  side  of  the  nasal  passage;  and  the  fibres 
composing  it  join  those  of  the  soft  musculo-fatty  outer  wall  of 
the  proboscis. 

5.  Beneath  these  there  exists  a  broadband  strong  muscular 
band,  which  partly  arises  from  the  orbicularis  palpebrarum,  but 
mainly  is  derived  by  a  flat  tendon,  from  the  infra-orbital  angle. 
This  goes  on  to  the  flexible  trunk  and  there  spreads^  itself  upon 
the  under  surface  in  a  longitudinal  direction. 

^  so,  to  40,000  mnscnlar  fasctcnli  are  afi&rmed  to  obtaim 

'  Witness  Cuvier's  and  Lanrilland's  elaborate  sketchea  ** Myplogie.*^ 

'  Mem,  de  la  Soc,  Linn,  de  Normandie,  yiii. . 
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6.  Another  deeper  broad  sheet  with  perpendicular  fibres 
springs  from  within,  or  beneath  the  hollow  of  the  nares,  and 
laterally  covers  the  upper  borders  of  the  maxillary  and  pre- 
maxillary  bone. 

7.  Furthermore,  the  narial  wall  apart  from  its  schneide- 
rian  lining  is  composed  of  muscular  fatty  tissue,  or  a  kind  of 
areolar  looking  substance  of  flesh  and  glistening  tendinous 
fibrillae,  the  softer  padding  and  minute  vessels  filling  the  inter- 
stices so  as  to  give  homogeneity. 

The  other  muscles  of  the  mouth  and  cheeks  will  be  subse- 
quently referred  to  along  with  those  of  the  neck  and  head. 

Now  as  to  the  homology  of  the  above  seven  divisions  the  first 
{Py  fig.  1)  undoubtedly  is  that  spoken  of  by, Cuvier',  Owen',  Turner*, 
and  Delongchamps  as  the  special  levator,  the  "  1.  rostri"  of  the  latter 
author,  and  of  Veterinarians.  To  my  reading  equivalent  to  the  pyra- 
midalis  nasi  of  the  human  subject,  here  however  elongated,  and  with 
a  position  of  origin  corresponding  to  the  alteration  of  the  bony  parts^ 
The  second  broad  sheet  would  correspond  to  the  Levator  labii  superioris 
alaque  nasi  of  man,  &a,  {L,  han)  the  so-called  naso-labial  retractor 
in  the  horse,  and  the  equivalent  of  Cuvier's*  "  muscle  longitudinal 
anterieur  "  in  the  Elephant*^  trunk  (a  pyramidalis  nasi  possibly  being 
incorporated  with  it?).  Of  the  third  set  of  fibres  in  the  Tapir  these 
seem  to  agree  with  the  levator  anguli  oris.  The  fourth,  from  posi- 
tion and  function,  may  best  be  compared  with  the  compressor  naris 
or  triangularis  of  human  anatomy.  In  sequence  *that  numbered  five 
characteristically  is  to  be  homologised  with  the -muscle  in  man, 
termed  levator  labii  superioris  proprius{Z.  sp);  its  origin,  insertion^  and 
function  being  identical  in  Rhmwchoerus  as  in  Homo,  Studied  with 
respect  to  the  muscles  of  the  trunk  of  the  Elephant,  the  present, 
third,  and  fifth  muscular  series  would  lead  to  thte  inference  that  they 
are  the  counterparts  of  what  Cuvier  has  figured  as  the  '^  Muscle 
lateral  dirig6  de  haut  en  has  et  de  dedans  en  dehors* "  and  "  Muscle 
posterieur  dirig6  de  haut  en  has  et  de  dehors  dedans*'."  Of  the  sixth 
muscle  in  my  dissection  that  known  in  the  human  face  as  the  depressor 
alae  nasi  most  coincides  with  it.  In  the  Elephant  it  may  be  in- 
corporated with  what  is  recognised  as  the  inferior  longitudinal 
muscle,  otherwise  it  is  not  difierentiated  in  that  animal.  Lastly,  as 
r^ards  the  seventh  provisional  division,  or  the  deep  constituents  of 
the  narial  wall,  viz.  muscle,  tendon  and  fat,  these  require  much 
minute  examination  and  careful  unravelling  to  elucidate  their  com- 

1  LeQom,  *  P.  Z,  S.  1831,  p.  163.  »  P.  Z,  8.  1850,  p.  105. 

*  ^^Myologie^^  Pis.  274  to  280,  and  lettered  in  the  latter  transverse  section 

a,  a,  a,  a. 

«  Ibid,  6,  6,  6,  6,  PI.  280  and  PI.  279,  fig.  2,  No.  5;  also  more  frilly  delineated 
though  tmletteredin  PI.  276. 

*  Z&u2.  c,  c,  c,  c,  PL  280,  and  weU  shown  unlettered,  fig.  2,  PI.  278. 
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plex  nature.  Substantially  they  resemble  the  radiate  and  the  trans- 
verse fasciculi  so  ably  figured  by  Cuvier\  I  believe  them  to  be, 
ia  both  animals  compared,  enlarged  homologues  of  the  several 
minute  muscles  and  irregular  fibrillse,  naso-labials,  dbc.,  connected  with 
the  alar  cartilages  and  upper  lip  in  the  human  nose.  They  are  the 
same  which  in  part  constitute  the  patulous  nostrils  of  the  aberrant 
Saiga*.  I  have  furthermore  traced  them,  with  still  more  remark- 
able changes,  in  the  Sirenia''  and  Cetacea^;  in  the  latter  helping  to 
form  an  immense  premaxillary  mass  of  muscle,  fat,  <Sro.,  which 
stretches  deeply  from  the  blowhole  forwards. 

Finally,  I  may  remark,  how  varied  are  the  changes  of  facial  ex- 
pression from  the  human  being  to  the  Tapir,  yet  the  individual 
elements  of  man's  nose  and  the  latter's  proboscis  bear  evidence  of 
similitude  in  their  diversity. 

Within  the  nares  there  is  a  formation  of  parts  of  an  unusual 
kind.  Cuvier*^  has  curtly  limited  the  topographical  relations, 
but  Turner*  more  fully  pointed  out  the  structures  in  question 
also  in  the  American  Tapir.  His  observations  show  that  the 
deep  notches  situate  alongside  and  partially  behind  the  nasal 
bones  are  not  muscular  pits,  but  curvilinearly  afford  a  nidus  for 
the  lateral  cartilages  which  form  a  dilated  blind  extremity  or 
pouch  lodged  in  the  said  notch.  My  examination  of  the  same 
species  and  of  the  Sumatran  animal  in  the  main  certify  the 
correctness  of  his  statements,  though  of  the  latter  creature  I 
may  add  a  few  remarks  thereon.  In  further  illustration  to 
Turner's  diagrams,  I  append  two  sketches  I  made;  one,  Fig.  8, 
PL  X.  a  semi-dissected  fore-segment  of  the  head  with  the  fibro- 
cartilaginous canals  and  sacs  in  situ  as  seen  from  above,  the 
other  displaying  the  interior  nasal  passages  from  behind,  se- 
parated from  the  skull  with  the  left  convoluted  cartilage,  gutter 
and  sac  opened  out,  the  septum  nasi  being  severed  vertically. 
Extending  backwards  from  the  anterior  soft  nares  each  canal 
lies  upon  the  upward  splint  of  the  maxill^y,  and  bending  round 
the  nasal  ends  in  the  bulbous  expansion  situate  betwixt  the 
frontal  and  nasal  bones.  Thus  the  two  passages  together  pos- 
sess a  heart-shaped  outline  enclosing  the  adnate  pair  of  nasals. 
I   observed,   moreover,  that   there  existed   a  kind   of  everted 

^  Loc,  cit.  df  dy  dj  d,  and  «,  «,  e,  e,  PI.  280,  and  others. 
«  P.  Z.  S,  1870,  p.  481. 

'  '*  On  the  form  and  structure  of  the  Manatee/'  a  Memoir  read  before  the  Zool. 
Soc.  1870,  but  stiU  unpublished. 

*  Vide  Journ.  of  the  Liim.  Soc,  xi.  p.  148,  and  PL  6. 

^  '*  LegoTU  d^Anatonde  comparSe"  ®  Loc,  eit,  p.  104,  figs.  1  and  2. 


THE  MALAYAN  TAPIR.  139 

tuck,  or  what  may  be  supposed  rudimentary  subsidiary  external 
pouch  about  the  middle  of  the  canal.  The  entire  passage  has  a 
moist  mucous  lining,  but  I  did  not  detect  any  special  glandular 
apparatus. 

The  precise  function  of  the  two  canals  and  double  pair  of  loculi 
I  am  not  in  a  position  to  discuss  with  suitable  physiological  evidence : 
their  homology  to  me  is  more  apparent.  Heretofore^  I  have  enun- 
ciated that  from  position,  relations,  and  general  structure  they  cor- 
respond in  many  ways  with  the  Cetacean  spout-hole  diverticula  The 
Tapir's  posterior  curved  canal,  as  I  conceive,  is  representative  of  the 
posterior  curved  nasal  pouch  of  Whales,  what  I  have  termed  the 
naso-frontal  sac  (w/*fig.  9).  The  secondary  depression,  or  loculus,  men- 
tioned by  me  above,  may  be  equivalent  to  a  rudimentary  maxillary 
sac,  lateral  pouch  of  Ceti,  or  to  my  so-called  facial  occasional  division 
of  the  naso-frontal  sac ;  its  imperfect  character  giving  no  very  decided 
clue,  though  from  what  obtains  in  the  ruminant  Saiga*  preference 
might  be  given  to  the  former  of  these.  It  remains  for  me,  there- 
fore, but  to  say  here  that  the  extra  nasal  sacs  are  relatively  simple 
in  the  Tapir,  more  differentiated  in  the  Saiga,  and  complex  in 
Whales, 

3.    Notes  on  the  Visceral    Organs, 

The  examination  of  the  Thoracic  cavity  exhibited  the 
residual  effects  of  pleurisy,  there  being  fluid  exudation,  and  ad- 
hesions between  the  parietes  and  the  lungs.  The  latter  were 
congested  and  exceedingly  friable.  The  disease  I  conjectured 
had  been  caught  on  board  ship,  very  probably  resulting  from 
the  inclement  weather  of  the  low  latitudes  which  are  visited 
as  vessels  veer  south  in  following  "  the  great  circle  sailing." 
In  the  transport  of  large  mammals  from  tropical  climes,  care 
should  be  taken  to  provide  suitable  accommodation,  &c.,  for 
excessive  changes  of  temperature  and  weather. 

The  heart  weighed  2  lbs.  3|  oz.  Diameter  at  base  7,  and 
length  from  tip  to  base  7^  inches.  It  corresponded  to  Owen's' 
description  of  this  organ  in  the  American  species,  and  Poel- 
man's*  account  of  same  in  the  Sumatran  animal,  the  admeasure- 
ments, however,  differing  from  the  latter.     Length  of  the  trunk 

1  The  Anat.  of  QlobiocephalU,  ZooL  Trans,  read  1867,  as  yet  unpublished 
by  the  Society: — On  Kisso^s  Grampus,  Cavib.  Joum,  of  Anat.  and  Phys,  v. 
118:— On  the  White-beaked  Bottlenose,  Joum,  Linn.  Soc.  v.  141. 

«  P.  Z.  8,  1870,  p.  478,  fig.  8. 

«  P.  Z.  8.  1881.  p.  163. 

*  Mem.  Acad,  Roy,  Belg,  "  Sur  le  Tapir  Indien." 


140 


BR  MURIE. 


of  the  arch  of  the  aorta  3  inches.  It  then  divides  into  two,  of 
which  one,  the  larger,  turns  to  the  left  forming  the  descending 
aorta:  that  to  the  right  is  about  half  the  others'  calibre,  and  at 
I  inch  gives  off  the  left  subclavian  artery.  The  remainder  of 
the  branches  are  in  accordance  with  the  Belgian  Professor's 
description  and  figure. 

The  Stomach  did  not  quite  correspond  with  the  above 
figure,  where  it  has  the  oesophagus  and  intestine  of  about  equal 
diameter.  The  intestine  in  our  female  being  fiiUy  twice  the 
diameter  of  the  cardiac  portion  of  the  oesophagus.  Furthermore, 
the  pyloric  portion  of  the  stomach  curved  more  towards  the 
cardiac  end,  thus  causing  the  lesser  curvature  to  be  smaller 
than  depicted.  The  mucous  and' muscular  coats  are,  as  Poelman 
states,  but  the  glandular  portion  is  deficient  at  the  pyloric  and 
cardiac  ends,  being  ^read  over  the  middle  region. 

Considerable  importance  has  hitherto  been  attached  to  the  pre- 
sumptive fact  of  the  proportional  difference  of  intestinal  length  and 
coecum  in  the  Sumatran  and  American  Tapirs.  Yarrel*,  for  instance, 
calculates  the  length  of  gut  to  body  in  the  former  as  11  to  1  and  in 
the  latter  7  to  1,  the  capacity  of  the  ccecum  varying  as  widely. 
"Without  denying  diversity  in  the  above  respect  in  the  two  species,  I 
herewith  wish  to  shew  that  the  deduction  is  manifestly  based  on  im- 
perfect data,  and  furthermore  assert  that  the  alimentary  canal's  length 
depends  quite  as  much  on  age,  sex,  &c.  as  on  mere  specific  distinction. 
I  have  compiled  the  undernoted  tabular  view  to  demonstrate  this 
point,  Poelman*s  French  being  converted  into  English  measiorement. 


Length,  small  intestine 
great  intestine 
of  the  coecmn 
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54  1 
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14j 

69 
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1 

28 
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10 

35   - 
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45  — 
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The  valvulse  conniventes  and  pecuHar  sacculate  rugae  of  the  colon 
have  been  sufficiently  commented  on  by  others.  I  shall  only  add  that 
besides  the  latter  Cetacean  character  I  observed,  specially  marked  in 
T.  americanus,  structural  conformation  smaller  but  very  similar  to 
what  Dr  Cobbold*  has  described  as  the  ileo-ccecal  gland  in  the  giraffe. 


^  Zoological  Journal^  iv. 

*  Edirib,  Phil,  Jour.  N.S.  iii.  1856. 
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Spleen  non-adherent  to  the  stomach,  but  partially  attached 
by  a  portion  of  the  gastro-splenic  omentum  1^  inch  from  its 
outer  wall;  the  remainder  floats  free.  Weight,  14f  ounces. 
It  resembled  a  bullock's  in  colour  and  size.  Measurements, 
21  inches  long,  5  inches  broad,  and  about  one-half  of  an  inch 
in  thickness.  There  are  no  lobules  in  the  Kidneys,  as  Clift^ 
has  observed;  on  section  eight  malphigian  were  counted.  The 
right  reoal  organ  weighed  13f,  the  left  but  13  ounces.  Latter 
slightly  the  shorter  and  broader  of  the  two. 

In  Fig.  7,  PL  IX,  I  give  a  sketch  of  the  Liver,  an  organ  not 
hitherto  pictorially  represented  (to  my  knowledge)  in  the  Tapir's 
anatomy.  In  this  Sumatran  animal  it  weighed  6  lbs.,  and  had 
a  granular  appearance.  Its  length  was  considerably  greater, 
and  its  breadth  less  than  Poelman  has  recorded,  and  the  rela- 
tive magnitude  of  the  individual  lobes  did  not  agree  with  his 
account.  In  the  main  Owen's  description  and  Yarrell's  short 
notice  of  the  liver  of  T,  Americanits  coincide  with  what  I  have 
found  both  in  the  same  species  and  T,  Sumatranus . 

The  left  lobe  has  the  advantage  of  size,  the  middle  next, 
and  the  right  a  trifle  less  than  either.  Both  right  and  left  lobes 
are  wanting  in  marginal  clefts:  the  middle  or  cystic  lobe  has 
several.  Deep  lateral  fissures  exist  between  the  middle  and 
lateral  lobes,  A  tongue-shaped  lobus  Spigelii  is  present,  and  a 
lobule  lying  upon  the  Vena  cava  may  correspond  with  the  so- 
called  lobus  caudatus. 


4,    A  Review  of  the  Miiscles'. 

Fleshy  layers  of  the  Trunk,  external  and  internal. 

a.     In  Cuvier's  illustrations  the  cutaneous  layer  {Muscles 
peauciers)  is  delineated  as  consisting  of  three  portions:  "Tho- 

1  Foot  note  p.  169,  Hunter's  Essays  and  Ohserv.  ii. 

'  Appertaining  to  this  subject,  the  literature  (so  far  as  I  am  aware)  is  to  be 
found  in  three  publications ;  Vrolik  issued  a  memoir  (Recherches  d^anat.  comp. 
sur  le  BaJ>yni8sa,  Amsterdain,  1844),  wherein  he  made  a  few  comparisons  of 
its  myology  and  that  of  the  Gnu,  the  Zebu,  and  American  Tapir.  Turner's 
suecinct  paper  (as  already  quoted,  1850,  p.  106)  contains  brief  remarks  on 
the  hyoidean  and  limb  muscles  of  the  latter  ammal.  About  the  same  time 
the  posthumus  "Recneil"  of  Ouvier  was  issued.  It  contains  6  figures  from 
eketches  by  himself,  evidently  of  a  young  (doubtless  the  foetus  glanced  at  in 
his  ^'Legons")  animal^  and  one  figure  designed  by  Laurillard:  all  seven  are 
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racico-facien"  (No.  4),  "  Portion  scapulaire"  (5  a),  and  "  Portion 
latdrale  "  (5  c).  Strictly  speaking,  this  triple  division  embraces 
what  is  ordinarily  known  as  the  Platysma  myoides,  and  Panni- 
culus  carnosus.  The  latter  in  our  animal  does  not  invest  the 
entire  trunk  as  in  the  genera  Sils  and  Hyrax,  and  even  is  more 
limited  than  in  Asiniis  and  JElephas,  though  agreeing  with 
Equus  Zebra.  It  has  a  long  pyriform  shape  athwart  the  side 
of  the  chest,  from  the  broad  end  of  which  a  dense  aponeurotic 
fascia  runs  downwards  into  the  hollow  of  the  flank,  and  upon 
the  side  of  the  knee-joint  {Pc^)  enwrapping  the  muscles  thereon*. 
Above  fleshy,  it  is  attached  (Pc^)  to  the  middle  of  nine  of  the 
last  ribs  missing  the  (10th)  hindermost.  Anteriorly  narrow 
{Pc^,  it  mingles  with  the  fibres  of  the  latissimus  dorsi  and 
pectoralis  major,  terminating  by  fascia  spread  over  the  side  of 
the  forelimb.  This  fascia  extends  beneath  the  deltoid  to  the 
cubital  region,  and  furthermore  mingles  with  the  superficial 
fascia  of  the  lower  limb. 

The  greatest  power  of  this  muscle  seems  to  reside  in  the  hinder 
portion,  which  thus  would  have  a  more  direct  influence  in  bringing 
forward  the  hind  leg  than  in  retracting  the  fore  one.  This  is  brought 
about  by  the  fibres  being  thickest  and  broadest  at  the  flank,  and  the 
line  of  force  is  increased  by  their  somewhat  semi-lunar  direction  and 
strongly  fixed  insertion  into  the  ribs;  they  also  powerfully  support 
the  abdominal  region,  and  in  some  degree  raise  the  hind  limb. 
Besides  being  weaker  and  narrower,  they  are  ntraighter  from  the  ribs 
to  the  anterior  insertion  on  the  outer  aspect  of  the  fore  limb;  the 
line  of  action  being  nearly  coincident  with  the  axis  of  the  body. 

The  portion  of  the  dermal  muscle  which  represents  the 
platysma  myoides  consists  of  a  third  broad  fleshy  sheet  covering 
the  masseter  and  in  part  the  mandible,  stopping  short  at  the 
anterior  third  of  the  horizontal  ramus.  Aponeurosis  fastens  it 
to  the  zygomatic  arch  and  interblends  with  the  zygomatic  and 
orbioidaris  oris  muscles.  It  is  noticeable  also  that  a  strong 
roundish  tendon  of  the  above  zygomatic  portion  attaches  itself 

mainly  in  ontline  (2>6«  Planches  de  Myologie,  Plates  320—323).  The  lettering 
indicating  mnscles  has  been  loosely  put  in  by  A.  Focillon ;  and  no  descriptive 
text  accompanies  the  plates,  Gnvier's  sparse  remarks  in  his  ** Leans'*  alone 
being  applicable.  From  the  above  it  follows  that  a  fair  account  of  tho  mus- 
oulo-tendinous  distribution  in  the  Somatran  species  is  legitimate;  whilst  I 
shall  not  lose  sight  of  the  labours  of  preceding  anatomists. 

^  Alluded  to  by  Yrolik  in  T.  americanus  '*  ^cherches"  cited  p.  226  as 
*•  tenseur  de  la  fascia  lata." 
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to  the  anterior  aaad  inferior  edge  of  that  bone.  This  division, 
therefore,  corresponds  to  the  extra-superficial  layer  of  the  mas- 
seter  in  some  Rodents  \ 

The  Trapezius^  (^^0  ^^^  ^  usual  situation,  and  reaches 
almost  from  the  back  of  the  skull  to  the  8th  dorsal  spine.  It 
is  very  fleshy,  and  the  nuchal  portion  is  firmly  adherent  to 
the  rhomboid  muscle  and  strong  ligamentum  nuchae.  Remains 
of  a  slip  apparently  of  this  muscle  ran  towards  the  paramas- 
toid;  but  as  this  was  partially  destroyed  during  the  process 
of  flaying  I  speak  of  it  with  uncertainty.  In  the  Tapir  the 
trapezius  fixes  the  scapula  as  a  hinge  in  movement  of  the  fore 
limbs;  its  posterior  segment  retracting  the  same.  The  active 
power  of  bending  the  head,  inasmuch  a-s  this  muscle  is  con- 
cerned, is  limited;  but  this  deficiency  is  amply  compensated 
for  by  the  strength  of  the  ligamentum  nuchae. 

Rhx)mhoideus^,  single  fleshy,  narrow  from  the  scapula,  and 
coming  well  up  to  the  middle  of  the  back.  Derivation,  mid- 
neck  upon  the  ligamentum  nuchae,  backwards.  Implantation 
the  scapula,  fully  a  couple  of  inches  broad,  and  opposite  the 
triangular  spot  at  vertebral  border.  It  approximates  the  blade- 
bone  to  the  spine,  and  produces  tension  of  it  forwards. 

Serrattis  posticus  very  long,  as  in  Hyrax*.  It  may  be  said 
to  be  divisible  into  two*,  which  would  represent  an  anterior 
and  inferior  portion,  which  are  nevertheless  in  the  main  con- 
tinuous by  fascia,  though  their  insertions  with  relations  to  the 
ribs  are  diflferent  Its  origin,  taken  as  a  single  one,  is  by  an 
extensive  aponeurosis  the  whole  length  of  the  back,  from  the 
lumbar  fascia  as  far  as  the  most  anterior  dorsal  vertebrae  to  the 
splenius.  This  fascia  binds  down  the  long  dorsal  muscles,  and 
ends  in  pointed,  triangular,  elongated  serrations.  The  insertion 
of  the  first  portion,  or  serratus  posticus  posterior  {S.p.p.),  is 
by  seven  triangular  fleshy  slips,  that  are  affixed  to  the  posterior 


^  As  a  peculiarity,  I  observed  above  the  outer  meatus  a  dense  cartilaginous 
ovoid  disk  1}  by  2  inches  in  diameter  and  about  a  quarter  of  an  inch  thick. 
This  lay  closely  applied  to  the  temporal  muscle,  but  interlarded  by  additional 
glandular-looking  muscular  fibres  of  a  strong  character.  Owen  (Trans.  ZooL  it.) 
mentions  that  a  similar  buccal  cartilage  exists  in  Rhinoceros  indieus, 

•  Cuvier's,  Dorso  sus  dcromien,  lettered  a,  a^,  a*,  fig.  1,  PL  822. 

•  Portion  du  Dorso-trachelien,  c\  c%  Pis.  S20,  322. 

*  Murie  and  Mivart,  P.  Z.  S.  1865,  p.  885. 

*  Laurillard's,  PI.  320,  Dorso-costien  10,  and  Lomho-costien  11. 
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margins  of  the  same  number  of  last  ribs,  reaching  about  mid- 
way between  the  saero-lumbalis  at  its  outer  border,  and  the 
upper  border  of  the  panniculus  camosus.  The  insertion  of  the 
second  portion,  or  serratus  posticus  superior  of  man,  is  by  seven 
similar  tongues,  into  the  anterior  borders  of  the  same  number 
of  ribs;  but  the  seventh  rib  from  behind  has  one  tongue  on 
each  side,  viz.  one  from  each.  Thirteen  ribs  in  all  therefore 
have  attachments. 

The  dorsal  part  of  the  Serratus  vmgnus^  {8.  mg,)  is  im- 
mensely thick  and  fleshy,  but  it  thins  considerably  as  it  passes 
to  the  chest.  It  is  continued  tolerably  strong  forwards  on  the 
side  of  the  neck,  being  attached  to  the  7th  to  3rd  vertebral 
transverse  processes.  A  portion  is  inserted  in  the  deep  inter- 
space between  the  serratus  posticus  anterior  and  the  splenius. 
The  scapular  attachment  is  wide  and  firm,  so  as  to  produce 
considerable  power  of  slinging  the  body  of  the  animal. 

Latissimus  dorsi^  (La,  d.)  short,  moderately  broad,  thick 
and  strong  in  the  axillary  region.  Of  a  fan  shape,  it  lies  on 
the  side  of  the  chest,  stretching  from  the  9th  rib  below,  forward 
and  upwards,  to  the  edge  of  the  scapula  and  by  fascia  to  the 
dorsal  spines  above.  Here  it  is  covered  by  the  trapezius.  It 
is  inserted  into  the  lower  edge  of  the  teres  minor;  both  muscles 
proceed  in  union  to  the  humerus.  There  they  lie  lower  than 
the  twist  of  the  brachialis  anticus,  are  placed  above  the  short 
head  of  the  triceps,  and  are  covered  by  the  coraco-brachialis, 
terminating  in  the  inner  tuberosity  or  bicipital  ridge  of  hume- 
rus. The  very  powerful  humeral  slip  and  tendon  must  be  of 
great  assistance  in  retraction  of  the  limb;  whilst  the  enormous 
dorsi-epitrochlearis  derived  from  it  raises  the  lower  segment  of 
the  limb,  and  drags  it  backwards  through  the  continuance  of 
fleshy  fibre  of  the  main  portion  of  the  latissimus. 

Pectoralis  major',  a  moderate,  somewhat  quadriform  mass 
of  coarse  fibres,  which  have  a  direction  crossways  from  the  side 
of  the  thorax  to  the  arm  as  far  as  the  elbow.  It  is  fixed  to 
the  sternum  opposite  the  3rd  rib,  and  forwards  to  the  point  of 
the  manubriuuL     Outwardly  it  lies  upon  the  surface  of  the 

^  Le,  Scaputo-costien  g,  PL  320  and  fig.  2,  PI.  322. 
«  Grand  dorsal,  i.  fig.  1,  PL  "322. 

>  Cavier's  stemo-humerien  portion  steznale  j,  PL  823,  fig.  1 ;  not,  however, 
Lanrillard's,  fig.  PL  320  j. 
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muscles  of  the  upper  arm,  from  the  shoulder  to  the  internal 
condyle.  The  p.  major  is  in  close  relation  beneath  with  the 
p.  minor,  which  latter  is  much  the  larger.  Anteriorly  its 
margin  joins  the  cephalo-humeral,  and  it  hides  the  thoracic 
portion  of  the  stemo-scapular. 

Its  very  thin  fibres  prevent  its  having  such  power  as  this  inuscle 
generally  has,  but  the  p.  minor  being  more  developed  in  a  manner 
takes  its  place.  Its  chief  action  seems  to  be  the  approximation  of 
the  limb  to  the  thorax,  with  a  moderate  movement  of  the  limb  back- 
wards (flexion);  this  is  thrown  forward,  as  in  walking,  <kc.  As 
distinguished  from  the  preceding,  the  Pectoral  is  minor*  (Fmi)  is,  on 
the  conti*ary,  unusually  large*.  It  covers  the  surface  of  the  sternal 
cartilages  and  ribs  from  about  the  2nd  to  the  10th.  Its  fibres  are 
finer  in  grain  than  that  of  the  p.  major,  and  as  they  taper  towards 
the  axilla  have  a  slight  twist,  so  that  those  from  behind  outside 
come  to  be  undermost,  and  those  at  first  in  front  uppermost,  or 
most  superficial. 

What  Mr  Mivart  and  I  recognise  as  the  Stemo-scapular^ 
muscle  in  Hyrax*  is  in  Rhinochcerus  well-developed,  and  with 
a  somewhat  looped  figure.  Origin,  vertebral  angle,  scapula 
close  to  the  levator  anguli  scapulae,  it  broadens  as  it  approaches 
the  shoulder-joint,  and  is  attached  by  fibrous  tissue  and  fascia 
to  the  cephalo-humeral  and  pectoralis  minor  muscles.  Thence 
it  diverges  towards  the  side  of  the  thorax,  spreading  out  as  it 
fixes  itself  to  the  three  anterior  ribs  and  fourth  sternal  cartilage, 
but  is  not  attached  to  the  manubrium.  From  the  curved  course 
of  this  muscle  it  has  a  raising  and  protracting  action  on  the 
limb,  or,  according  to  the  fixed  point,  would  drag  the  body 
forwards.  At  the  same  time  the  muscles  of  opposite  sides, 
along  with  the  serratus  magnus,  slings  the  body  on  the  pivots 
of  the  fore  limbs. 

The  muscle  now  well  known  as  the  Supra-costal  in  the 
Sumatran  Tapir  is  identical  with  what  obtains  in  the  Zebra, 
GiraflFe,  &c.  It  appears  almost  as  if  a  continuation  of  the 
scalenus  anticus.  It  is  derived,  however,  by  a  flat  tendon, 
1^  inch  broad,  from  the  1st  rib,  and  proceeds  to  the  cartilage  of 

1  Portion  costale  sUmo  humenen,  jS  fig.  2,  PI.  323,  and  j  by  error,  PI.  320. 

*  Vrolik  describes  the  long  pectoral  fibres  (above  referred  to)  in  the  Baby- 
russa  as  P.  minor,  by  some  considered  as  a  second  part  of  the  P.  major. 

'  The  petit  pectoral,  costo-coracoidien,  Cuv.  /.  fig.  1,  PI.  323.    It  is  the  sous 
clavier  of  Vrolik  in  the  Babyrussa,  p.  221. 

*  Loc.  ciL  p.  338. 
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the  4th  and  the  adjoining  portion  of  sternum.  Previous  to 
reaching  the  latter  it  crosses  the  rectus  abdominia  The  internal 
intercostaU  occupy  at  least  seventeen  rib  interspaces,  and  proba- 
bly eighteen,  but  the  latter  is  somewhat  doubtful  Commencing 
about  the  angle  of  the  ribs  the  external  intercostals  stop  short 
a  little  way  above  the  commencement  of  the  sternal  cartilages. 

In  this  as  well  as  many  other  mammals  the  Triangularis 
atemi  is  rather  to  be  compared  with  the  dorsal  serrati  than  the 
figure  implied  by  its  name.  It  extends  from  the  2nd  to  the 
7th  ribs  clearly,  and  then  fibres  go  on  from  cartilage  to  bone 
for  the  rest  of  the  floating  ribs ;  although  the  latter  might  be 
considered  as  a  continuation  of  the  transversalis  abdominis. 
The  1st  rib  is  free  from  this  muscle,  as  in  man,  the  interspace 
being  filled  with  an  extension  of  the  deep  cervical  fascia,  th^ 
vessels  passing  between  it  and  the  bones. 

The  elastic  fascia  of  the  Eoctemal  Oblique^,  which  connects 
it  with  the  ilium  and  pubis,  is  very  strong;  it  occupies  the  angle, 
bounded  by  the  medial  line,  the  anterior  rim  of  the  ilium,  and 
the  pubic  symphysis;  the  tendinous  fascia  running  down  the 
middle  line  of  the  latter  an  inch  or  two.  The  fascia  on  leaving 
the  ilium  is  firmly  attached  to  the  conjoined  psoas  and  iliacus  as 
they  pass  out  of  the  abdomen,  and  then  continues  more  loosely 
fixed  to  a  strong  slip  of  aponeurosis,  derived  from  the  internal 
oblique.  Muscular  fibres  extend  only  from  the  outer  border  of 
the  broad  rectus;  the  interval  between  each  in  the  median  line 
being  occupied  by  an  immensely  thick,  yellow  fibro-elastic  sheet. 
There  are  fourteen  serrations  into  as  many  of  the  last  ribs-  the 
four  anterior  ones  interdigitate  with  the  hindermost  five  of  the 
Serratus  magnus.  Peculiarities  of  attachment  and  trifid  semi- 
division  were  noticeable  in  the  Internal  Oblique^.  A  strong 
tendon  from  the  ilium  forms  a  fan-like  sheet  superficially  for 
some  inches;  muscular  fibres  diverge  forwards  to  ribs  and 
towards  the  median  line  of  abdomen.  Midway  between  ilium 
and  ribs  it  separated,  and  the  smaller,  stronger  portion  goes  to 
the  last  and  tips  of  cartilages  of  last  two  ribs.  The  other 
broad  flat  belly  stops  short  of  the  rectus,  and  reaches  no  further 
back  than  opposite  the  crest  of  ilium,  while  forwards  a  wide 

^  Oosto-dbdominien,  PI.  823,  fig,  1,  No.  13. 
'  Ileo-ahdominien,  14. 
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interspace  exists  between  its  border  and  the  rib  cartilages. 
The  terminal  aponeurotic  tendon  of  the  internal  oblique  nearly 
all  crosses  the  rectus ;  the  anterior  portion,  which  in  man  passes 
behind,  in  the  Tapir  is  attached  to  the  border  of  rectus,  and 
reaches  forwards  to  the  13th  or  14th  rib-angle.  The  Tran^ver- 
scUia  coyers  internally  9  or  10  rib-cartilages,  and  its  fibres  cross 
the  anterior  half  of  abdomen;  posteriorly  it  widens  as  an  apo- 
nenrotic  fascia.  The  Rectus  abdominis^  is  derived  by  strong 
broad  tendon,  far  back  on  the  symphysis;  5  inches  forwards  it 
becomes  fleshy,  and  with  great  breadth  to  the  chest  enters, 
whence  it  narrows  extremely,  and  by  flat  tendon  is  fastened  to  the 
Ist  rib.  Increment  of  strength  to  this  muscle  in  the  abdominal 
parietes  is  gained  by  an  aponeurotic  fascial  strip,  which  trsi- 
yerses  the  costal  cartilages  and  interspaces  from  the  internal 
oblique.     There  is  no  Pyramidalis. 

Considering  the  actions  of  the  abdominal  muscles,  the  rectus 
appears  to  be  the  main  central  support  of  the  viscera,  inasmuch  as 
l£e  fibres  are  thickest,  and  it  is  also  remarkably  broad.  The  one 
outer  half  of  the  internal  oblique  drags  the  ribs  backwards,  while 
its  abdominal  portion  is  the  great  contractor  of  the  outer  end  of 
the  lateral  abdominal  walls.  The  external  oblique  acts  reversely  to 
the  latter,  or  rather  intersects  it  diagonally,  but  although  slanting  in 
direction,  it  drags  back  the  ribs  and  also  supports  the  viscera.  The 
museular  fibres  of  the  laransversalis  being  short,  it  acts  mainly  on  the 
finrward  lialf*of  the  abdominal  parietes. 

The  Psoas  parvus*  arises  by  a  short  tendon  from  the  last 
three  ribs  at  their  vertebral  junction,  and  afterwards  has  a  con-* 
siderably  sized  belly,  upon  the  surface  of  which  a  flattened 
tendon  commences  about  opposite  the  second  lumbar  vertebra. 
This  terminates  round  and  strong  at  the  brim  of  the  pelvis, 
midway  between  the  ilium  and  acetabulum.  The  Psoas  mag- 
tms  is  very  broad  and  arises  from  the  same  point  outside  of  the 
above.  It  covers  the  transverse  processes,  also  the  side  of  the 
vertehrse,  and  joins  the  iliacus.  It  has  a  superficial  tendon  half 
its  length.  The  Iliacus  is  also  very  broad  and  fleshy,  it  has 
origin  on  the  surface  of  the  ilium  and  along  with  the  psoas 
magnus  is  inserted  into  the  femur. 


^  Sumo-fubiens,  15. 

>  Psoas  et  Iliaque  rtuad,  h+i,  fig.  1,  PI.  323. 
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Sacro-lumbalis  {a.  L)  comparatively  broad  and  rather  strong*, 
as  is  the  Longissimtis  dorsi^.  Large  and  fleshy,  the  Spinalis 
dorsi^  goes  as  far  forward  as  the  spine  of  the  fourth  dorsal 
vertebra.  Semi-spinalis  dorai  is  uncommonly  voluminous,  so 
that  at  first  sight  it  might  be  taken  for  part  of  the  SpitioMs 
dorsi.  It  arises  in  a  V-shaped  manner,  from  the  eighth  large 
spine,  filling  the  interspace  of  the  fifth  and  sixth  where  the 
spinalis  dorsi  narrows,  and  then  becoming  much  thicker  and 
fleshy,  tapers  at  its  anterior  end  into  the  foremost  dorsal  or 
cervical  spine.  The  multifidus  spince^  are  thick,  filling  the 
hollow  between  the  transverse  processes  and  spine  of  the  ver- 
tebrae ;  they  have  a  similar  origin  and  insertion  as  in  man. 
JFive  interspinales  exist  between  the  long  spines.  One  belongs 
to  the  last  cervical  and  four  are  dorsal.  The  remainder  of  the 
dorsal  spines  have  apparently  only  strong  fibrous  tissue  in  their 
interspaces. 

MUSCULO-TENDINOUS   PARTS    OF   THE  ANTERIOR  LiMB. 

b.  As  in  Hyrax  the  Svhscapularis^  {8,)  does  not  cover  the 
entire  inner  surface  of  the  bone.  At  its  insertion  the  small  but 
strong  tendon  of  the  coraco-brachialis  crosses  it  playing  in  a 
bursal  groove.  It  may  be  remarked  of  the  teres  major*  {T.  ma.), 
that  besides  bringing  the  scapula  and  humerus  in  nearer  ap- 
proach, it,  along  with  the  subscapularis,  forms  a  point  d*appui  for 
the  latissimus  dorsi  of  dorsi  epitrochlear  to  act  upon  the  lower 
limb  from  the  olecranon  process.  There  is  a  partly  double  teres 
minor.  The  second  head  by  a  short  strong  tendon  springs  from 
a  pit  beneath  the  glenoid  cavity  :  2  inches  from  its  origin  it  is 
joined  by  the  first  longer  head,  the  two  being  fixed  to  the 
tuberosity  above  the  deltoid.  The  supra  spinatus''  {8.  sp.)  is 
broader  than  the  fossa,  and  the  infra  spinatus^  (/.  sp.),  though 
narrower,  is  equally  strong.  Increase  of  breadth  of  the  shoulder 
muscles  is  due  to  the  stemo-scapular  element.     The  two  former 

1  C.  fig.  2,  PI.  322,  *'Myologie."  «  B.  loc.  ciU 

^  A.  loc.  cit.  figs.  2  and  3. 

*  Partly  shown  in  fig.  3,  PI.  322,  H. 

^  Scapulo-trochinien^  n,  fig.  2,  PI.  323. 

*  Scapulo-humerierij  0. 

7  Sus-scapulO'irochiterien,  1,  PL  820,  and  fig.  2,  PL  323. 
^  SousrScapulo-trochiUrienf  to,  PL  320. 
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are  powerful  levers  of  the  fore  limb.  The  first  plays  as  a  pulley 
upon  the  upper  extremity  of  the  humerus  retracting  the  head 
of  the  bone  and  thus  throwing  out  the  leg  with  force.  The 
second,  besides  this  action  spoken  of,  which  otherwise  could  be 
partly  subdued  or  impeded,  gains  further  purchase  through  the 
prominence,  and  in  consequence  has  also  the  duty  of  rotating 
the  limb  outwards  by  the  additional  fulcrum. 

The  Deltoid  (Z>.),  as  in  the  Ungulata  and  Hyrax,  is  both 
altered  in  position  and  relative  size  to  the  muscles  of  the 
shoulder.  It  is  similarly  composed  of  two  long  and  narrow 
slips.  The  lowest,  longest,  and  largest  portion  arises  from  fascia 
over  the  infra-scapular  muscle,  and  also  from  the  most  inferior 
border,  by  a  very  strong  aponeurotic  tendon,  and  is  inserted 
along  with  the  smaller  slip  of  the  muscle,  but  form  the  main 
and  deepest  body  of  the  very  strong  ligamentous  tendon.  The 
superior  smallest  slip  lies  between  the  last  and  the  insertion  of 
the  infra-scapular  muscle.  It  is  narrow,  short,  and  somewhat 
flattened,  deriving  its  origin  from  the  inferior  anterior  third  of 
the  infra-scapularis.  Broadening  as  it  descends  it  covers  consi- 
derably the  insertion  of  the  first  portion  of  the  deltoid.  The 
comparative  diminutive  volume  and  position  of  this  muscle 
prevents  it  from  having  any  very  great  influence  in  the  move- 
ment of  the  limb.  But  it  steadies  the  limb  and  may  counteract 
or  aid  the  cephalo-humeral. 

Dorsi  epitrochlear  {D.  ep.)  This  triangular  muscle^  is  entirely 
fleshy,  and  although  only  moderately  thick  is  nevertheless  won- 
derftiUy  strong  by  reason  of  its  great  breadth  at  the  base,  viz. 
between  5  and  6  inches.  It  is  derived  from  the  Latissimus  dorsi, 
and  distant  fully  a  couple  of  inches  from  the  shaft  of  the  hume- 
rus. Insertion  :  the  olecranon  and  inner  condyle,  its  fascia 
is  moreover  continued  down  the  forearm.  Through  the  long 
lever  of  the  Latissimus  dorsi,  the  dorsi  epitrochlear  would  seem 
also  to  be  an  antagonist  to  the  triceps  (its  scapular  head),  and 
rotate  the  limb  inwards. 

The  Sumatran  Tapir  agrees  with  Hyrax  Capensis^  in  pos-. 
sessingfour  bellies  to  the  Triceps^  muscle,  besides  the  last-men- 
tioned.    In  the  latter  animal  the  fourth  part  is  differently  in- 

If  Cnv.  PI.  323,  fig.  2.  «  Loc.  cit.  p.  340, 

'  Jtecueilf  t,  t^,  t'  Scapulo-oUcranien. 
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serted^  namely,  into  the  inner  condyle  and  the  olecranon,  wh^re- 
aa  the  animal  under  present  consideration  has  it  filling  up  the 
posterior  intercondyloid  fossa  rather  than  as  a  point  of  origin. 
This  extra  head  in  the  Tapir  can  hardly  be  the  ancaneus^ 
which  is  a  continuation  of  the  triceps,  whereas  that  in  question 
is  essentially  a  quadricipital  division  sui  generis. 

Biceps  (J51).  Strongly  muscular  and  single-headed".  Ten- 
don of  origin  powerful,  fixed  to  the  coracoid  process,  its  outer 
surface  being  joined  by  that  of  the  coraco-brachialis.  Inser- 
tion, the  inner  surface  head  of  radius.  The  cephalo-humeral 
covers  its  tendon  while  lying  on  the  occipital  groove.  It 
rotates  the  limb  very  slightly  outwards,  besides  flexing  it.  The 
coraco-brachialis  would  rather  rotate  it  inwards,  but  also  very 
imperfectly.  The  brachialis  anticus  and  biceps  are  powerful 
flexors ;  taken  together  they  embrace  the  humerus  in  a  V-shaped 
manner.  Relatively  speaking,  the  caraco-brachiaKs  {0.  6.)  is  of 
considerable  volume,  and  with  a  single  strong  tendon  of  origin 
is  derived  from  the  coracoid  process  in  conjunction  with  the 
tendon  of  biceps.  Opposite  the  shoulder-joint  it  spreads  out 
into  a  broadish  muscle,  which  is  continued  muscularly  down  the 
ioner  and  front  sides  of  the  shaft  of  humerus,  its  lower  3rd- 
fourth,  the  biceps  covering  a  great  part  of  its  insertion*.  The  con- 
joined tendon  of  Teres  major  and  Lat.  dorsi  reaches  higher  than 
its  upper  edge  of  insertion,  but  also  is  fixed  behind  and  below 
the  same  edge.  like  what  obtains  in  many  Perissodactyla,  the 
Brachialis  anticvs*  {B.a),  has  a  high  post-humeral'^  derivation  and 
radial  termination  inferior  to  that  of  the  biceps.  The  insertion 
of  these  two  occupies  nearly  the  upper  third  of  the  bone,  and  by 
fascia  they  are  continued  to  the  ulna. 

The  Supinator  longus^  {S,  I.)  is  a  riband-like  muscle,  lying 

1  It  does  not  coirespond  with  CuYier^s  Epicondylo-cubiHenssAncon^  eaeteme^  aa 
depicted  in  fig.  2,  PI.  823  a,  which  is  strangely  placed  on  the  inner  aspect  of  the 
limh.  Tomer  says  the  anconeus  is  wanting  or  confounded  with  &e  triceps, 
{.c.  p.  106.  Vide  Aiiconeus  epitrochlearis,  J.  V^ood,  Var.  Hninan  MyoL  P.  JEtoy, 
8oc,  1866—8,  and  authorities  therein  quoted. 

'  As  Vrolik  mentions.    Guvier's  scapulo-radien,  r. 

'  Turner  notes  in  the  American  species  its  nearly  reaching  the  inner  condyle, 
Le.  p.  106,  corrohorated  hy  Guider,  fig.  2,  PI.  823,  q;  and  both^  along  with  VrolU^ 
agree  as  to  its  single  belly. 

4  ffumero-eubitien,  s,  Guy. 

'  Alluded  to  by  Turner  and  Vrolik,  whilst  the  latter  notes  as  peculiar  that  in 
ilie  Babyrussa  the  Lion  and  Zebu  there  is  but  one  fascial  insertion  into  radius 
of  tills  musde  and  the  biceps. 

'  Humero-nu-radieny  y.  Recueil, 
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closely  adherent  by  fascia  to  the  next  two  to  be  described,  but 
mainly  on  the  ext.  carp,  longior.  It  arises  from  the  highest 
point  of  the  (three)  outer  supra-condyloid  ridge,  and  winding 
round  the  forearm  upon  the  surface  of  the  two  mentioned 
extensors,  is  inserted  by  a  flat,  strong  tendinous  fascia  to  the 
inner  but  anterior  prominent  edge  of  the  lower  end  of  the 
radius,  part  of  the  tendon  extending  to  the  styloid  process. 
Supinator  brevta  absent. 

The  Extensor  carpi  radialis  longior  and  brevior^  {E.  c.  r.  I, 
and  h)  are  so  interblended  in  their  tendons  and  muscular  fibres, 
that  it  would  be  hazardous  to  say  they  exist  as  distinct,  but  for 
the  circumstance  that  a  flattened  broadish  tendon  springs  from 
the  anterior  intercondyloid  fossa,  and  this  might  represent  the 
extensor  carp,  brevior,  while  the  main  origin  of  the  united 
muscle  arises  broadly  by  fleshy  fibres  the  whole  length  of  the 
outer  condyloid  ridge.  Together  they  end  about  the  lower  end 
<rf  the  anterior  surface  of  the  radius  in  a  very  broad  and  strong 
tendon,  which  passes  through  the  innermost  broad  groove  of  the 
wrist,  being  overlain  by  the  ext  ossis  raetacarpi  pollicis,  and 
terminate  by  tendon  and  aponeurotic  fascia  upon  the  distal  end 
of  the  middle  (or  2nd-inner)  metacarpal  bone ;  a  small  slip  of 
tendon,  however,  is  given  oflf  to  the  2nd  (or  inner)  metatarsal, 
which  latter,  although  it  cannot  be  traced  upwards,  nevertheless 
may  represent  the  tendon  of  the  ext.  carp.  rad.  brevior. 

The  Extensor  communis  digitorum  of  the  fore  limb  {E,  c.  d,) 
is  large  and  very  powerful.  Origin,  by  a  bulky  tendon  inter- 
mixed with  muscular  fibres,  from  the  outer  condyle,  and  inter- 
muscular iisuscia,  the  latter  also  connecting  it  with  the  outer  side 
and  front  aspect  of  the  head  of  the  radius.  It  is  fleshy  to  the 
proxinval  end  of  the  next  joint,  especially  on  the  inner  margin. 
About  the  middle  of  the  anterior  edge  of  the  ulna  there  is 
derived  an  additional  diminutive  slip  of  muscular  fibres  which 
joins  the  larger  belly  of  the  muscle  above  the  wrist.  The  ten- 
don of  the  extensor  com.  dig.  is  very  broad,  flat  and  strong,  and 
proceeds  expanding  onwards  to  the  distal  end  of  the  metacar- 
pals, where  it  divides  into  three  divisions*,  which  cover  the 

^  Humerthtus^mSta  ca/rpien^  he,  cit,  8,  apparently  single. 
*  Th»  oHtomost  digit  reeeiyes  a  tendon  in  Ouvier's  PI.  322,  fig.  1.  EpicondylO' 
iuS'phdUmgettien  e. 
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dorsal  superficies  of  the  2nd,  3rd  and  4th  digits  {{,e.  the  three 
inner  ones)  to  the  proximal  ends  of  the  distal  phalanges. 

Extensor  medii  digiti  (E.me.d.)  and  Ex,  minimi  digiU 
{E,m,d}*^.  Under  this  heading  I  group  three  muscles  more  or 
less  united  at  their  origin.  Collectively  they  arise  from  the 
external  condyle,  the  inter-muscular  fascia,  the  head  of  the 
ulna,  and  the  ridge  of  the  ulnar  shaft,  nearly  its  whole  length. 
Previous  to  dissection  they  seem  but  one  long  belly  and 
tendon,  which  latter  below  at  the  distal  end  of  the  outer  meta- 
cai*pal  forms  a  flattened  expanse  of  immensely  strong  fascia. 
Unravelled,  what  I  term  the  ext.  med.  digiti  separates  about 
the  wrist,  and  with  a  broadish  tendon  proceeds  to  near  the  outer 
digital  fork,  where  the  tendon  splits  and  supplies  the  two  outer- 
most digits  (ill.  and  IV.).  The  external  divisions,  or  what  more 
nearly  correspond  with  ext.  min.  digiti,  have  two  main  tendons 
below;  one  of  these  goes  solely  to  the  outer  (rv.)  digit,  the 
other  proceeds  chiefly  to  the  same  digit,  but  moreover  partly  is 
sent  on  to  the  third  digit,  and  has  beneath  it  a  cartilaginous 
disk.  Above  this  duplicate,  ext.  min.  dig.  resolves  itself  into 
four  constituents.  Of  these,  that  denoted  as  2  fig.  3,  is  a  dimi- 
nutive musculo-tendinous  strip,  which  adheres  close  against  the 
ex.  med.  dig.  (1) ;  a  very  long  delicate  tendon  represents  3  and 
is  adpressed  to  4,  also  a  longish  tiny  but  muscular  belly.  These 
three  small  differentiated  parts  unite  below  into  one  tendon,  the 
equivalent  of  the  fourth  constituent  (marked  5),  which  respec- 
tively form  the  dual  Ex.  min.  dig,' 

The  Extensor  ossis  metacarpi  poHicis  is  of  considerable 
volume,  but  not  so  broad  comparatively  as  in  some  animals. 
It  arises  from  the  interosseous  membrane  and  the  adjacent  sides 
of  the  ulna  and  radius,  and  is  fleshy  to  within  the  groove  com- 
mon to  it  and  the  ext.  carp.  rad.  long,  and  brevier.  It  forms 
immediately  beneath  this  a  very  strong  tendon  which  curves 

^  The  above  snbdiyisions  of  the  outer  extensors  is  suggestive  of  homology 
with  the  peronei.  Nos.  1  and  5  would  represent  the  peroneus  longus  and  bre- 
vis;  No.  4,  the  peroneus  tertius;  No.  3,  peroneus  quartus,  and  No.  2,  probably 
peroneus  quintus,  the  distinguishing  character  of  the  latter  according  to  Huxley 
being  its  situation  on  the  front  aspect  of  the  bone.  Whilst  collating  the  above 
extensors  as  E.  med.  and  E.  min.  dig.  there  is  quite  a  possibility  of  their  being 
considered  by  others  as  in  part  an  abnormally  inserted  Extensor  indicia  and 
Ext.  pollicis  et  indicis;  for  variations  in  which  consult  Wood's  exceUent  papers 
in  the  Roy,  Soc,  Proc,  1866  to  1868. 
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inwards  and  forwards  to  be  inserted  into  the  inner  surface  of 
the  indicial  (or  inner)  metacarpal  bone;  portion  of  its  aponeu- 
rotic fascia  has  also  an  attachment  to  the  Extensor  primi,  and 
Secundi  Intemodit,  Siud  the  Extensor  indicts y  as  in  Hyrax,  are  all 
wanting.  The  Extensor  carpi  ulnaris  {E.c.u.)  is  larger  and 
stronger  than  the  ext.  min.  dig.  It  arises  from  the  ext.  condyle 
behind  the  last,  and  partially  from  the  olecranon  process  at  the 
styloid  process  of  ulDa,  where  it  becomes  a  single  broad  tendon 
fixed  into  the  proximal  end  of  the  5th  (outer)  metacarpal  bone. 
This  muscle  has  a  deep  sulcus  in  its  superficial  surface,  which 
when  ripped  up  gives  it  greater  breadth  and  a  kind  of  double 
appearance*. 

The  distribution  of  power  of  the  several  fore-limb  extensors  is  as 
follows :  the  ext.  carp,  radialis  long,  and  brevis  act  upon  the  middle 
(2nd  inner)  digit,  as  their  name  implies.  The  ext.  os.  met.  poll,  give 
extension  of  foot  with  rotation  outwards.  The  ext.  com.  dig.  is  a 
simple  extensor  of  the  three  innermost  digits  present,  the  ext.  min. 
dig,  of  the  two  outer  toes,  and  the  ext.  carp,  ulnaris  of  the  outer  (5th) 
digit,  which  it  may  also  abduct. 

Palmaris  longus  (P.L),  may  be  said  to  arise  broadly  from 
the  inner  surface  of  the  olecranon,  and  continuing  muscular  for 
a  length  of  5  inches,  becomes  tendinous.  This  latter  is  broad 
and  flat,  and  enwraps  the  conjoined  flex.  sub.  and  profundus 
above,  but  the  tendon  as  it  advauces  downwards  narrows,  and 
after  it  passes  beneath  the  pisiform  bone  is  firmly  united  to 
the  outer  side  of  their  conjoined  tendon.  A  portion  of  its 
tendinous  fascia  is  continued  onwards  to  the  palm,  and  crossing 
their  surface  is  lost  in  the  palmar  fascia :  possibly  being  con- 
tinued on  to  the  flexor  brevis  manus.  The  latter  (F.  b.  m.) 
remarkable  muscle,  as  described  by  Mr  Mivart  and  myself  in 
Hyrax*,  is  very  manifest  in  Bhinochosriis.  Its  fibres  occupy  the 
broad  palmar  fascia,  and  appear  to  supply  all  four  toes,  being 
one  more  than  in  the  form  compared  ^ 

*  Apparently  applicable  to  the  Epitrochlo-carpien  and  Cabito-sus-metacarpien, 
C,  Ci  of  fig.  1,  PL  322. 

'  Loc,  cit.  p.  342,  fig.  6. 

•  Just  a  barely  appreciable  line  of  separation  is  recognisable  between  the 
bellies  of  the  fiexor  sublimis  F.  s.  d.  (Epitrochlo-phalanginienj  %)  ^.nd  flexor 
profnndos  digitorum  F.p.  d.  {Portion  du  Cuhito-sotis-orguienf  fi)  as  they  run  full 
and  fleshy  to  the  wrist,  wherefore  their  tendons  are  distinct.  Those  of  the 
latter  are  by  far  the  broader,  and  four  in  number,  whilst  the  former  supply  but 
the  three  jnner  toes.    Besides  the  fused  condylo-ulnar  head,  a  shorter  separate 
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iMmhricalea^  {L.\  3  in  number,  and  each  with  a  good  long 
and  thick  fleshy  belly.  The  first  and  largest  arises  from  the 
palmar  surface  of  the  deep  united  flexor  tendon  about  its  middle, 
and  proceeding  in  close  connection  on  the  inner  side  of  the 
tendons  going  to  the  4  digit  (2  from  outer  side)  is  implanted  by 
a  long  thread-like  tendon  into  the  middle  phalanx  of  the  4 
digit  on  its  inner  border.  The  second  arises  between  the  deep 
tendons  supplying  the  2  and  3  digits,  and  is  inserted  by  fascia  also 
upon  the  radial  inner  side  of  the  3rd  (or  2nd  inner)  digit.  The 
third  has  a  thiner  belly  than  the  other  two,  but  is  neverthe- 
less a  more  powerful  muscle  than  either  by  reason  of  its  greater 
length  and  stronger  tendon.  It  arises  from  the  palmar  surface 
and  inner  (radial)  edge  of  the  deep  flexor  tendon,  but  has  also  a 
stroDg  attachment  to  the  radial  (inner)  tendon  of  the  flexor 
sublimis.  Passing  beneath,  and  to  the  inner  side  of  this  last, 
it  ends  in  a  comparatively  strong  tendon  implanted  into  the 
proximal  phalanx  of  the  2nd  (or  inner)  digit.  The  3rd  lumbricalis 
would  seem  to  be  able  to  abduct  the  inner  (2nd)  digit  besides 
flexing  it,  while  the  other  two  analogous  muscles  are  simply 
flexors  of  the  digits.  Derived  by  a  short  flat  tendon  from  the 
internal  condyle,  the  ^^or  carpi  radialis  (F,  c,  r.)"  with  a  mode- 
rate muscular  belly  extends  half  way  down  the  forearm  where, 
with  a  strong  cordiform  tendon,  it  continues  to  the  wrist, 
gliding  in  a  deep  groove  on  the  bone,  and  being  finally  inserted. 
A  scant  pronator  radii  teres  (P.  r.  t)  exists',  and  the  flexor  carpi 
ulnaris  {F,  c  u,)  offers  no  peculiarity.  There  is  above  two 
inches  in  breadth  of  a  muscle  covered  by  tendon  stretching  be- 
tween the  ulna  and  radius  equivalent  to  the  pronator  quadratus 
(P.  qY"  Abductor  minimi  digiti  {Ah,  m.  rf.).  This,  as  has  been 
noted  of  some  other  muscles,  resembles  the  condition  extant  in 
Hyrax;  it  is  very  distinct  and  strongly  muscular.  It  arises 
thin,  broad  and  fleshy  from  the  distal  and  outer  margin  of  the 
pisiform  bone,  where  it  is  adherent  to  the  strong  deep  palmar 
fascia;  increasing  in  thickness  it  forms  a  thickish  belly,  which 
by  fascia  and  tendon  passes  outwards,  and  is  inserted  into  the 

belly  Bprmgs  from  the  nud-nlnar  shaft  and  adjoming  membrane.    This  repre- 
sentation of  a  Flexor  longos  pollicis  {P,  I.  p,)  joins  the  enlarged  powerful 
tendon  of  the  profundus  at  the  wrist  and  loses  itself  therein. 
^  Not  referred  to  by  the  previous  writers. 
^  EpitrochUhmetaeesrpien^  y,  fig.  2,  PL  323  "  Beeueil." 
*  Turner,  I,  c,  p.  106^  *  Mention  omitted  by  authors. 
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• 

sesamoid  of  the  6  (outer)  digit.  The  whole  of  the  Inlerossei^ 
of  the  fore-foot  are  highly  developed,  and  each  composed  of 
ooarse  strong  muscular  fibres.  There  are  four  pairs  (/***), 
viz.  2  to  each  bone.  These  are  somewhat  single  at  their  origin, 
which  is  from  the  proximal  end  of  the  metacarpals  and  the  deep 
surface  of  the  carpal  bone.  The  inner  (radial)  one  is  larger 
than  the  other  and  its  tendon  extends  along  the  side  of  the 
metacarpal  bone  to  the  proximal  phalanx,  the  others  are  in- 
serted by  very  strong  fascia  into  the  respective  sesamoid  bones, 
2  to  each  metacarpal  bone*. 

The  Neck  and  the  Head-Muscles. 

c.  Cephah-humerdl  {G,  A.).  Powerfully  muscular  and  long*. 
Origin  partly  by  muscular  tendinous  fibres  from  the  outer  sur- 
face of  the  para-mastoid,  and  chiefly  by  coarse  fibres  from  the 
outer  margin  of  the  lateral  process  or  expansion  of  the  atlas. 
Towards  the  shoulder  it  is  narrowish  but  very  solid,  and  lends 
thickness  to  the  neck.  As  it  covers  the  supra-  and  infra-scapular 
muscles  it  expands  considerably,  becoming  thinner  and  hiding 
the  insertion  of  the  aforesaid  scapular  muscles,  as  also  the 
deltoidii,  together  with  the  upper  part  of  the  brachialis  anticus 
and  humeral  head  of  the  triceps:  insertion  upon  these  last, 
diminishing  in  muscular  fibres  until  they  intermingle  with  the 
outer  fascia  of  the  limb. 

With  the  limb  fixed  it  must  powerfully  flex  the  neck  and  act 
antagonistically  to  the  ligamentum  nucluB.     On  the  other  hand,  the 

^  Neither  figured  nor  described  hitherto. 

'  There  are  besides  3  siagle  interosseous  muscles  superficial  to  the  last  (8,  t.), 
tlie  Ist  (or  outermost)  is  the  largest,  and  along  with  its  fellows  arises  from  the 
under  surface  of  the  deep  palmar  fascia.  It  is  inserted  by  a  long  small  round 
tendon  into  the  inner  side  of  the  middle  phalanx  of  the  outer  digit.  The  2nd 
single  interosseous  has  a  similar  origin,  and  is  inserted  by  a  similar  tendon  to 
the  Ist  on  the  inner  side  of  the  digit.  The  Brd  and  smallest  single  interosseous 
u  more  deeply  placed  between  the  double  interrossei  of  the  1st  and  2nd  digits 
(the  inner  interspace),  and  ends  as  the  others  by  tendon,  but  somewhat  shorter 
on  the  outer  ulnar  side  of  the  1st  digit.  In  addition  to  the  7  interossei  there 
is  a  yery  smaU  stlH  deeper  (or  dorsal  t)  one  between  the  2  outer  digits;  this  is 
mainly  attadied  to  the  inner  side  of  the  metacarpal  of  the  4  digit.  The 
interoesei  from  their  very  great  thickness  fill  the  deep  hoUow  of  the  plantar 
aspect  of  foot,  and  together  with  the  immensely  thick  common  flexor  tendon, 
flexor  bre^  manis,  and  elastic  pad,  form  a  soHd  cushion  behind  the  toes. 

>  Lettered  in  the  **Myolog;ie**  d,  as  the  Trachelo-brachial  of  G.  Ouider; 
aad  eiidenily  oorreBponding  to  Turner's  ^*  peculiar  muscle,"  loc,  cit.  p.  106, 
andYrolik**  matto-kumerien,  p.  222,  met  with  in  the  Babyrussa,  Gnu,  Tapir,  &c. 
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elasticity  of  this  last,  supporting  the  head  and  neck,  forms  a  point  of 
force  whereby  the  cephalo-humeral  drags  forwards  and  upwards  the 
limb  from  the  shoulder-joint,  besides  rotating  it  inwards. 

Two  or  three  long,  strong,  rounded,  cord-like  bellies  appear 
to  compose  the  Stemo-mastoid.  The  first  portion  or  belly, 
which  is  probably  the  strongest,  and  is  the  most  superficial 
ventrally,  arises  by  muscular  fibres  from  the  manubrium;  it 
terminates  in  a  very  strong  tendinous  fascia  several  inches 
long,  into  the  posterior  ascending  border  of  the  mandible. 
This  portion  appears  to  correspond  to  what  has  been  described 
in  the  Hyrax  as  the  second  part  or  true  sterno-mastoid.  The 
second  distinct  belly  is  smaller  than  the  last,  but  of  a  similar 
shape.  Its  manubrial  conjoined  origin  is  deeper  and  more 
anterior  than  the  first  portion,  crosses  the  direction  of  the  latter 
in  the  neck,  and  becoming  outermost  and  above.  Its  terminal 
long,  narrow,  roundish  tendon  intermingles  with  the  third  por- 
tion of  the  muscles,  and  together  they  are  inserted  into  the 
paramastoid  process.  The  third  separate  belly  corresponds  to 
what  has  been  denominated  the  cephalo-humeral  or  cleido-mas- 
toid  in  Hyrax.  In  the  Tapir  as  it  ascends  it  lies  between  the 
pectoralis  major  and  brachialis  anticus;  and,  broadening  out 
considerably,  covers  the  inner  surface  of  the  shoulder-joint,  and 
is  superficial  to  the  stemo-scapular.  It  traverses  forwards  in 
the  neck,  becoming  cord-like,  and  lying  to  the  outer  side  of 
the  two  other  portions  of  the  steirno-mastoid ;  and  being  at  last 
inserted  with  the  second  described  portion  into  the  paramastoid, 
its  share  of  the  common  insertion  being  mainly  muscular. 


The  action  of  the  sterno-mastoid  apparently  corresponds  to  the 
attachment  of  each  separate  belly.  The  first  would  flex  the  head 
through  the  mandible,  and  it  may  be,  also,  su)>ply  the  place  of  the 
deficient  platysma  myoides.  The  second  would  also  bend  the  head 
and  neck,  but  have  a  less  side-movement.  The  third  seems  to  act 
according  to  whether  the  limb  or  head  be  the  fixed  point.  If  the 
head,  then  the  limb  can  be  dragged  forwards,  the  forearm  aided  in 
bending,  and  the  whole  limb  rotated  inwards. 

The  superficial  jugular  vein  makes  its  exit  beneath  pectoralis 
major,  goes  along  the  neck  between  its  second  and  third  portion, 
turns  over  the  surface  of  the  latter,  and  between  it  and  the  first 
portion  sends  off  superior  cervical  branches,  and  continues  to  the 
upper  post  angle  of  the  mandible,  piercing  the  parotid  gland. 
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Thin  in  muscular  fibre  the  Splenius^  {%>-)  covers  a  large 
superficies.  Its  attachments  are  the  ligamentum  nuchse  and 
fascia  joining  the  serratus  posticus  (anterior).  It  covers  nearly 
the  whole  of  the  deep  muscles  of  the  neck,  forming  with  them 
a  bulging  prominence  almost  separated  from  the  dorsal  muscles 
by  the  manner  in  which  it  is  bound  down,  and  is  inserted 
apparently  into  the  transverse  processes  of  the  six  anterior 
cervical  vertebrae.  The  Complexus  is  also  extensive,  and  forms 
a  sheath  or  cover  for  the  cervical  muscles.  Origin,  by  a  strong 
short  tendon  from  the  outer  occipital  spine,  and  by  a  broad  thin 
muscular  sheet  from  the  posterior  ridge  of  the  temporal  bone. 
Narrowing  at  the  hinder  end  of  the  neck  and  becoming  wedge- 
shaped  it  is  finally  inserted  into  the  transverse  processes  of  the 
seventh  or  eighth  dorsal  vertebraB.  Its  nuchal  portion  is  in  close 
relation  with  the  ligamentum  nuchae,  where  it  is  very  thick, 
whilst  the  ventral  side  is  much  thinner. 

There  are  sixteen  pairs  of  levatores  costarum;  it  may  be 
seventeen  in  all,  as  what  has  been  described  as  the  scalenus 
posticus  appears  to  answer  to  the  most  anterior  one. 

A  broad  strong  slip  departs  from  the  preceding  muscle, 
separating  from  it  about  the  last  cervical  vertebra,  and  con- 
tinuing by  itself  to  the  transverse  process  of  the  atlas ;  this  is 
the  so-called  levator  a/nguli  scapulce.  A  long  muscle  rather 
occupies  the  side  of  the  neck,  arising  from  the  transverse  pro- 
cesses of  cervicals,  and  becoming  broader  is  inserted  into  the 
outer  edge  of  the  transverse  process  (lamina)  of  atlas,  a  strong 
tendon  continues  on  to  the  paramastoid  process  at  its  base. 
A  second  muscle  of  about  equal  bulk  with  the  above  arises  from 
the  transverse  processes  of  the  4,  3  and  2  cervical,  and  is  in- 
serted into  the  posterior  angle  of  transverse  process  of  atlas. 

The  short  deep  posterior  neck -muscles  are  each  and  all  fully 
developed ;  of  these  the  rectus  posticus  major  has  attachments 
to  the  sides  of  the  spines  of  the  atlas  and  axis.  Smaller  by  far 
the  rectus  posticus  minor  proceeds  to  the  first  vertebra.  The 
superior  oblique  has  perpendicularly  and  laterally-placed  fibres 
which  proceed  from  the  occipital  curved  line  and  paramastoid 
to  the  atlantoid  laminae.  By  far  the  largest  of  these  nuchal 
muscles  is  the  ohliquus  inferior ,  which  has  ordinary  fixed  points. 

*  1. 1,  Us.  S20,  S2i=Cervico-nia8toiden  and  Dorso-trachelien. 
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The  rectus  hteraUa  is  truly  ventral  in  position.  With  a  basi- 
occipital  origin  the  rectus  anticus  major  is  continued  by  strong 
broad  tendons  inserted  into  the*  cervical  vertebrae,  the  second 
to  the  sixth.  The  Bectus  anticus  minor  has  insertion  into  the 
atlas. 

Each  Longus  colli  is  continued  within  the  chest  to  the  third 
dorsal  vertebra,  and  thence  the  two  muscles  cover  the  entire 
under  surface  of  the  neck.  Tendons  of  attachment  fix  them- 
selves to  the  bodies  of  the  3  dorsal,  7th,  5th,  4th,  3rd  and  2nd 
cervicals,  other  superficial  tendons  likewise  go  to  the  transverse 
processes  of  the  2nd  to  5th  cervical  vertebrae.  The  Scalenus 
anticus  is  strong  and  long  bellied,  tendons  of  origin  spring  from 
the  transverse  processes  of  the  4th,  5th  and  6th  cervicals; 
it  terminates  on  the  first  rib.  8,  medius  less  bulky,  points  of 
origin  similar  but  with  a  broader  insertion ;  it  goes  to  the  1st 
and  2nd  ribs  and  intercostal  space  beyond.  A  diminutive 
quantity  of  muscular  fibres  occupies  the  angle  between  the  last 
cervical  and  head  of  1st  rib,  and  these  I  take  to  be  the  S.  pos* 
tides.    The  last  is  represented  longest  by  Cuvier^. 

The  Temporalis  (Te.)  is  thin,  but  of  considerable  breadth,  and 
it  reaches  quite  to  the  cranial  crest.  Its  insertion  lines  both 
sides  of  the  coronoid  process ;  a  separate  tendinous  slip  of  the 
outer  portion  proceeds  to  the  alveolar  angle.  There  is  no  great 
depth  of  fibre  in  the  Masseter  (Ma,),  but  this  is  compensated  for 
by  very  considerable  breadth.  Relatively  the  Buccinator  (Bu) 
is  large,  and  increment  gained  in  thickness  by  the  development 
of  the  buccal  glands  within.  This  muscle  does  not  descend  so 
far  as  the  inferior  border  of  the  mandibla 

The  broad  encirclement  of  the  mouth  by  the  orbicularis 
oris  {0.  0.)  is  marked,  and  the  fibres  of  the  zygomuticus  (Z,) 
intermingle  with  it.  No  clear  line  of  separation  existed  between 
the  external  amd  internal  pterygoid  muscles^, 

1  PI.  322,  fig.  2,  Trachelo-costien,  6,  6«  &>. 

>  Turner  observes  of  the  American  species  : — "There  is  no  separate  stylo- 
hyoidens,  the  digastricos  giving  some  fibres  to  the  os-hyoldes.  The  Tapir  also 
possesses  a  muscle  whose  fibres  (to  use  the  words  of  Ouvier)  fiU  a  portion  of  the 
interval  of  the  two  comoa  of  the  same  side.  There  is  a  double  pair  of  thyro- 
arytenoid  muscles,  the  upper  being  partly  continuous  with  the  transverse 
arytenoid  muscle,  and  forming  a  powerful  constrictor  of  the  glottis.*'  My  own 
notes  of  the  neighbouring  parts  in  the  Malayan  animal  run  thus: — Eadh 
digastric  (Cuv.  PL  323,  fig.  1,  q,)  is  of  considerable  size,  and  its  fleshy  belly  flat 
and  moderately  thick.    There  is  no  positive  median  tendon*  but  along^  the  inner 
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d.  With  origin  from  the  anterior  iliac  process  and  patellar 
insertion  the  Tensor  vagince  femoris  (7!  v,f)  has  an  unusually 
large  and  strong  muscular  belly.  This  is  very  thick  to  the 
border  next  the  groin,  but  thins  towards  the  outer  aspect  of  the 
limb,  being  there  continuous  with  the  gluteus  maximus  above 
and  biceps  below.  The  three,  however,  are  so  interblended  in 
muscular  fibre,  which  is  again  overlaid  by  fascia,  as  to  be  with 
difficulty  detached  from  .each  other.  The  great  strength  of  the 
tensor  vaginae  femoris  render  it  a  powerful  extensor  of  the  limb*. 
The  Gluteus  maximus  ((?.  tox)  is  chiefly  aponeurotic,  it  therefore 
seems  an  extension  of  the  lumbar  fascia  continued  on  to  the 
spines  of  the  sacral  vertebrae*.  Posteriorly  it  terminates  at  the 
commencement  of  the  caudal  vertebrae,  but  here  thickens  and 
lies  in  a  deepish  hollow  betwixt  the  posterior  border  of  the 
gluteus  medius  and  anterior  border  of  the  biceps.  Its  fibres 
curve  with  the  hip  and  are  implanted  by  a  strong  aponeurotic 
tendon  into  the  third  trochanter.  The  pulley-like  action  of  the 
g.  maximus  is  very  much  dependent  on  its  being  placed  in  a 
deep  groove  behind  the  g.  medius,  where  in  a  manner  it  is  kept 
in  position  by  the  biceps.  There  is  a  wonderful  depth  of  flesh 
in  the  gluteus  medivA,  This  muscle  (O.m^d.)  extends  in  a  wedge^ 
shaped  manner  between  the  last  rib  and  the  ilium ;  behind  it 
broadens,  covering  the  whole  of  the  dorsal  iliac  surface  and 
overlapping  its  outer  edge ;  whilst  mesially  it  is  fixed  to  the 
sacral  spines,  and  its  attachment  reaches  the  biceps.  Its  fleshy 
and  tendinous  insertion  is  upon  the  great  trochanter  besides 
passing  down  on  either  side  of  it.  Gluteus  minimus,  short 
though  strong.  Attachments,  ilium  on  fi:ont  of  acetabulum, 
but  no  higher  than  the  obturator  foramen. 

side  and  upper  half  for  a  considerable  area  it  is  tendinous.  Origin,  whole  of 
the  lower  surface  of  the  paramastoid ;  its  insertion  overlies  the  posterior  half  of 
the  mandible  partly  covering  the  pterygoid,  and  with  an  osseus  attachment  on 
the  middle  third  of  the  lower  jaw  without  advancing  to  the  symphysis.  The 
mylo  hyoidei  {Ibid,  letter  r),  from  the  shape  of  the  digastrici,  do  not  reach  the 
inferior  margin  of  the  jaw  till  within  a  third  of  the  interspace  between  the 
symphyses  and  the  angle.  The  flesh  of  the  mylo-hyoid  is  thin.  Neither  of  the 
foregoing  naso -facial  and  pterygoidean  muscles  of  the  Tapir  have  been  figured 
in  uie  "  Planchet  de  Myologie,"  but  Eudes-Belongchamps  partially  supplies  the 
hiatus  in  Menif  de  la  8oe.  Linn,  de  Normandiej  tom.  vu.   . 

^  Named  fascia  lata  (Ileo-fuscien)  in  letterpress  Myologie  z.  in  figs. 

^  Sacro-fimorim  and  IliO'trochanterien=sQ,  max.  and  G.  med.  a,  a^. 
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There  is  a  large  and  thick  obturator  extemus^,  and  the 
0.  intemus  covers  the  ohturator  membrane  within  and 
reaches  well  up  the  bone  of  the  ilium,  its  tendon  passing  out  of 
the  pelvis  beneath  the  gemelli.  Gemellus  superior^ — small — 
origin,  by  tendon  from  the  posterior  part  of  the  bone  at  the 
junction  of  the  ilium  with  ischium,  almost  opposite  the  aceta- 
bulum. G.  inferior,  beneath  the  last,  and  with  similar  in- 
sertion. The  quadratus  femoris  is  very  little  larger  than  the 
gemelli,  and  arises  posteriorly  to  the  tendon  of  the  obturator 
intemus.  All  these  muscles  go  as  usual  to  the  trochanteric 
fossa. 

Arising  superficially  upon  the  upper  surface  of  the  con- 
joined psoas  and  iliacus  just  within  Poupart*s  ligament,  the 
Sartorius^  [8a.)  as  a  narrow  band  goes  downwards  and  is  in- 
serted superficially,  but  along  with  the  gracilis,  over  the  tuber- 
osity of  the  tibia.  Below  the  former  muscles  the  sartorius 
occupies  the  deep  hollow  betwixt  the  adductor  magnus  and 
vastus  intemus,  partially  covering  the  adductor  as  it  joins  the 
gracilis.  Its  diminutive  volume  gives  it  little  power  as  an  ad- 
ductor of  the  limb.  It  is  absent  in  Hyrax*.  The  Gracilis'^  in 
this  instance  is  a  very  large  thick  muscle,  and  has  an  origin 
from  three-fourths  of  the  posterior  line  of  symphysis ;  its  fibres 
run  outwards  and  downwards,  and  are  inserted  partly  by  an 
aponeurotic  tendon  into  the  inner  surface  shaft  of  the  tibia 
below  the  tuberosity.  Another  portion  of  the  muscle  with  a 
separate  belly  diverges  about  middle  posterior  of  groin,  and 
proceeds  in  a  divergent  line  from  last  down  the  leg,  terminating 
in  a  strong  round  superficial  tendon.  Action  :  an  inward  rota- 
tion of  leg  from  below  knee  and  flexor  conjoined  with  os-calcis 
muscles. 

The  largest  of  all  the  vasti  is  the  F.  extemus^y  which  is 
of  unusual  magnitude  (F.  e).  The  V,  intemus  (F.  i,)  presents 
nothing  remarkable.  Rectus  femoris  (R.f)  single  headed,  origin 
by  a  strong  tendon  from  the  front  of  ilium ;  insertion  patella. 

^  Soys  puMo'trochanterien  exteme,  d. 
^  Portion  des  Ischii  trochanteriensy  e. 

8  PL  323,  fig.  1,  Ilio-prmbieiiy  t.  *  Loc.  cit.  p.  347. 

^  Shown  but  as  one  flat  sheet  u,  fig.  1,  PI.  323,  Pubo-prStibien, 
^  m  and  n.  Vast.  ext.  and  int.,  translated  as  portion  du  Tri-fimoro-rotulien. 
The  expanse  of  the  former  is  well  displayed  in  Laurillard's  PI.  320. 
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Tbe  crwreua^  is  large  and  muscular,  as  distinct  from  the  above 
muscles  as  in  Hyrax.  It  covers  the  entire  length  of  the  shaft 
of  the  femur.  The  A.  magnus  {Ad,  mg.)  \  very  large  and  thick, 
springs  from  the  whole  of  the  pubic  symphysis,  and  femorally  is 
fixed  on  to  the  lower  half  of  the  linea  aspera.  The  femoral 
artery  does  not  perforate  its  fibres,  but  lies  superficial  and  dips 
beneath  its  lower  border  to  reach  the, popliteal  space.  What 
corresponds  to  the  A.  brevis  {Ad.  b,)  is  attached  to  the  brim  of 
the  pelvis  close  to  the  symphysis,  and  with  admixture  of  tendon 
and  flesh  is  inserted  upon  the  tibial  trochanter  and  linea  aspera 
as  &x  as  the  mid-shaft  of  the  femur.  The  Pectineus^  {Pe.)  much 
shorter  than  the  preceding,  comes  from  the  lower  pelvic  brim, 
symphysis  to  acetabulum,  and  goes  to  the  trochanteric  fossa. 

The  Biceps  femoris*  is  extraordinarily  developed  and  is  triple- 
headed;  one  (-B./*),  the  longest,  arising  from  the  spines  of  three 
3>nterior  caudal  vertebrae,  and  descending  to  the  tuberosity  of 
the  ischium,  it  receives  a  fresh  insertion,  while  the  main  belly  of 
this  enormous  mass  proceeds  over  the  head  of  the  tibia,  where 
it  is  inserted  along  with  the  other  bellies  by  a  short  broad 
tendon,  in  front  of  the  head  of  tibia  and  patella.  Another 
portion  {B,/,*)  arises  separately  from  the  front  of  the  ischial 
tuberosity  by  a  broadish  tendon,  which  forms  a  tolerably  large 
belly,  at  first  in  union  with  the  next,  but  lower  down  separated 
slightly  and  widening  out  on  the  side  of  the  leg,  joins  the  1st 
insertion  into  the  head  of  the  tibia,  while  part  becomes  strongly 
tendinous  or  aponeurotic  and  runs  down  the  side  of  the  leg. 
The  third  division  {B.J?)  seems  a  continuation  of  the  first,  or 
may  be  said  to  be  derived  from  the  tuberosity  of  ischium;  it 
joins  in  a  flattened  muscular  expanse  the  belly  of  the  second 
one.  It  furtfiermore  sends  another  tendon  of  fascia  down  the 
leg,  which  forms  a  continuation  of  the  tendo  achillis  below. 
This  latter  tendon  {B.f?  fig.  12)  is  the  deepest  of  the  tendons 
composing  the  tendo  achillis,  and  is  joined  by  the  flattened 
fascia  tendon  of  the  soleus,  the  two  afterwards  increasing  con- 

^  P,  4tf  Extensum  Hio-rotulien. 

'  Short  and  middle  adductors  are  alone  mentioned  in  the  Explanation  of 
CuTier's  plates,  1, 1*,  PL  823,  fig.  1,  sous-pubo  and  sous  pubifemorien.  They  do 
not  agree  in  appearance  with  what  I  have  found  obtain  in  P.  sumatrensis. 

*  Portion  of  des  PubO'f&nuyriens,  k. 

*  q  l8chio-p€ronien,  q  sa  portion  f 4 jnoralCj  +q  accessoir  coccygien, 
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siderably  in  breadth  and  thickness,  and  ultimately  splits  (vide 
**fig.  12),  a  portion  going  to  either  side  of  the  os-calcis. 

The  Semimembranosus^  is  of  most  extraordinary  bulk  (Sm.), 
the  muscular  mass  being  several  inches  in  thickness.  It  is 
double-headed,  or  at  least  has  diflferent  parts  of  origin,  which 
however  run  into  one  another  from  the  vast  size  of  the  fleshy 
mass.  The  main  origin,  in  so  far  as  action  upon  the  limb  is 
concerned,  is  that  from  the  whole  length  of  the  border  of  hori- 
zontal ramus  of  pubis  and  ischium,  and  from  part  of  the  outer 
side  of  same.  The  secondary  origin  is  by  a  flattened  sheet  of 
coarser  fibres  from  the  dorsal  surface,  and  outer  side  of  the 
caudal  vertebrae  from  opposite  the  ischium,  half-way  along  to 
the  tip  of  tail.  The  single  belly  of  these  two  origins  crosses 
downwards  and  towards  the  knee,  and  terminates  in  a  triple 
insertion,  the  most  superficial  one  by  a  broad  fascia  into  the 
inner  capsule  of  the  knee-joint,  below  the  patella.  Another, 
the  most  delicate  and  lowest,  by  a  small  long  round  cord-like 
tendon,  which  comes  out  of  the  deep  belly  of  the  muscle  and 
is  implanted  in  the  surface  of  the  inner  tuberosity  of  the  tibia» 
dipping  somewhat  beneath  the  internal  lateral  ligament.  The 
last  and  strongest  insertion  is  placed  deeper,  and  is  inserted  by 
a  broad  short  tendon  into  the  inner  condyle  of  the  femur.  Its 
bulk  must  give  great  power  of  flexion  and  rotation  inwards  of 
the  limb,  the  caudal  portion  also  adding  to  the  length,  and 
altering  the  direction  of  the  leverage,  whilst  the  latter  part  may 
be  the  reason  why  the  tail  assumes  the  odd  dependent  position 
observed  in  the  living  animaL  With  a  double  origin  like  the 
last,  but  not  by  any  means  so  thick,  the  semitendinosua  (StJ) 
springs  from  the  outer  surface  and  tuberosity  of  ischium,  and 
by  a  thin  narrow  band  from  the  caudal  vertebra,  between  the 
biceps  and  semimembranosus''.  These  ultimately  form  a  long 
rounded  belly  terminating  in  a  short  broad  aponeurotic  tendon, 
implanted  into  the  shaft  of  tibia  its  middle  and  inner  side. 

The  Gastrocnemius^  {Oa),  with  the  usual  condyloid  origins, 
forms  a  fleshy  calf;  a  median  sulcus  almost  dividing  it  into  two 
separate  halves.     These  terminate  about  the  middle  of  the  leg, 

^  IschiO'SottS'tibien,  B.  and  accessoir  +  s. 
'  Ischiopr^tihierif  r. 

^  The  mnsole  answering  this  in  the  **Myologie"  is  indicated  as  portion  du 
Bi-fimoro-ealcanieit,  and  lettered  a . 
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in  a  strong  body  of  tendon,  which,  with  a  slight  separation  of 
fascia,  resolves  itself  into  two.  The  inner  one  crosses  super- 
ficially to  the  outer  side,  but  can  hardly  be  separated  from  the 
other,  as  they  together  are  inserted  into  the  os-calcis.  This 
manner  of  crossing  of  these  tendons,  as  well  as  a  similar  crossing 
of  that  of  the  plantaris  and  soleus,  besides  giving  superadded 
power  of  flexion,  must  also  steady  the  elevating  motion  of  the 
foot,  and  slightly  through  the  toe-end  of  the  lever,  outwards  or 
inwards,  according  to  circumstances. 

From  its  diminutive  size  and  altogether  aborted  appearance, 
the  Soleus*  (/So.)  is  still  more  remarkable.  It  is  little  more  than 
a  mere  cord  which  arises  from  the  inner  side  of  the  last  on  the 
external  posterior  surface  of  external  condyle.  Proceeding 
down  the  leg  parallel  with  it,  and  nearly  lying  beneath,  it  termi- 
nates at  the  lower  third  in  the  strong  flat  tendon  common  to  it 
and  biceps  which  is  inserted  into  the  os-calcis,  the  deepest  of  the 
tendons  of  tendo  achillis.  It  moreover  sends  a  small  slip  of  ten- 
don to  the  tendon  of  the  gastrocnemius,  and  there  is  an  attach- 
ment with  the  accessory  slip  of  Plantaris,  as  already  described. 
This  muscle  has  almost  no  belly,  but  is  chiefly  composed  of 
tendon  its  whole  length,  a  few  muscular  fibres  being  seen  only 
at  its  commencement.  Turner'  remarks,  "  the  soleus  is  wanting, 
and  the  tibialis  posticus  is  wanting  also." 

The  Plantaris^  {Pla.)  is  peculiar  in  being  a  long  cordiform 
muscle,  which  arises  from  the  external  condyle  at  its  highest 
part.  Traversing  between  the  condyles  in  the  popliteal  space,  it 
descends  the  leg  near  the  middle  line,  and  about  halfway  be- 
comes entirely  tendinous,  and  spreading  out  over  the  surface  of 
the  os-calcis,  partly  attached  to  either  side,  it  continues  into  the 
sole  of  the  foot,  where  it  joins  the  plantar  fascia  lying  superfi- 
cially and  strongly  adherent  to  it.  At  the  proximal  end  of  the 
metatarsals  it  divides  into  three  strong  perforate  tendons  supply- 
ing the  three  toes  present.  In  the  back  of  the  leg,  below  the 
middle,  there  is  an  accessory  small  slip  of  fascia-like  tendon 
which  diverges  inwards,  joining  a  slip  from  the  soleus,  and  ter- 

1  Neither  figured  nor  indicated  in  the  Recueil, 

a  P.  Z.  S,  1860,  p.  106. 

s  Not  distinctly  recognisable  in  Cuvier's  drawings,  although  in  the  explana- 
tion of  Plates  the  letter  y  is  applied  to  what  is  supposed  to  be  the  Plantaire 
grile  (Phiwri-ealeanien), 
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minates  in  a  long  compound  tendon  of  biceps,  Boleus  and  gas- 
trocnemeus. 

Of  moderate  bulk  the  Tibialis  anticuB  [Ta)  has  a  double 
head  of  origin^.  The  main  inner  one  from  the  upper  third  of 
the  tibia's  outer  surface  and  the  interosseous  membrane.  The 
second  by  aponeurotic  sheet  from  the  external  femoral  condyle 
and  from  the  extensor  longus  digitorum;  it  joins  the  first  at 
middle  of  ulna.  Joint  insertion,  the  proximal  end  of  the  inner 
dorsal  surface  of  the  second  metatarsal  bone. 

The  Extensor  longus  digitoru/m^  {E,  I.  d)  arises  by  a  single 
head  from  the  middle  and  inferior  surface  of  the  outer  condyle. 
Although  medium  sized  in  belly,  its  fleshy  fibres  reach  the. 
ankle-joint  before  forming  a  thickish  tendon.  This  at  tho 
middle  of  the  metatarsals  divides  into  three,  respectively  sup- 
plying the  digits  (viz.  2nd,  3rd  and  4th);  the  middle  one  is 
much  the  broadest. 

The  representative  of  the  Extensor  longus poUids^  {E,  Lp.)  is 
a  small  slip  of  fibre  given  off  superficially  from  the  extensor 
longus  digitorum  about  the  lower  fourth.  This  runs  parallel  to, 
or  rather  to  the  inner  surface,  ends  over  the  proximal  end  of 
the  ex.  brevis  dig.;  but  its  tendon,  moreover,  goes  backwards 
and  outwards  beneath  the  tibia  before  it  is  inserted  into  the  foot.. 

Although  seemingly  a  single  muscle*  the  Extensor  brevis 
digitorum  {E,  b.  d,)  can  be  divided  into  three  thin  bellies,  united, 
however,  towards  the  toes.  Origin,  the  os-calcis  the  ankle  liga- 
ment and  bones  beneath.  Insertion,  proximal  phalanx  of  middle 
toe,  by  a  very  broad  aponeurotic  tendon.  At  this  point  a  small 
tendo-fascial  slip  goes  separately  to  the  inner  sides  of  the  outer, 
toes. 

A  single  Peroneus,  the  P.  longus  (P.  t),  is  all  that  obtains 
in  the  limb  of  the  Sumatran  Tapir.  It  is  not  large.  Origin, 
upper  three-fourths  of  the  fibula:  the  tendon  thence  curves 
round  the  styloid  process,  and,  passing  along  the  side  of  the 
foot,  is  inserted  into  the  external  face  of  the  proximal  end  of 
the  proximal  phalanx  of  the  outer  digit.  My  note,  made  whilst 
engaged  in  the  dissection,  runs:     No  other  peronei  present; 

^  TibiO'SUS-tarsien^  8. 
■      '  P€rmi6-8U8-onguieny  f,  fig.  1,  PI.  822. 
.    5  Pironii'Sua-onguien,  f^,  poorly  represented  by  GuTier. 
*  The  Calcan^.o-ms-onguien,  fig.  1,  PI.  322  ^. 
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^^        1 

nevertheless  I  find  in  Fig.  1,  PI.  322,  of  Cuvier's  own  sketch  of 
T.  Americanus,  an  indistinct  recognition  of  double  peronei 
opposite  the  hock.  They  are  lettered  as  Peronei-soitS'tarsien  e, 
and  Peronei-sus-'metatarsien  e*. 

The  Flexor  longu8  digttorum^  {F,  L  d)  arises  from  the  upper 
three-fourths  of  the  shaft  and  head  of  fibula  and  from  the  in- 
terosseous membrane;  its  muscular  belly,  however,  reaches  to 
the  os-calcis,  and  covers  the  whole  of  fibula.  It  there  forms 
a  strong  tendon  behind  the  os-calcis,  which  winds  round  to  the 
•inner  side  and  forms  the  very  strong  thick  flattened  tendon 
and  sole.  This  is  joined  by  the  flex.  long,  hallucis,  opposite  the 
proximal  end  of  the  metatarsal,  and  the  two  unitedly  passing 
forward  about  two  inches,  again  subdivide  into  the  three  very 
strong  thick  and  broad  perforating  tendons  of  the  digits,  which 
as  usual  proceed  to  the  proximal  ends  of  last  phalanges,  spread- 
ing out  thinly  the  entire  breadth  of  the  bones. 

The  Flexor  longus  hallucis^  (F.  I.  d.)  arises  by  flattened  ten- 
dinous fascia  from  the  (posterior  tuberosity)  styloid  process  of 
•head  of  fibula,  deeper  and  within,  but  in  union  with  the  flexor 
longus  digitorum.  It  forms  a  moderate  sized  belly  which  crosses 
inwards  about  middle  of  tibia,  and  ends  in  a  strong  narrow  round 
tendon  above  the  malleolus.  This  glides  in  the  groove  behind 
the  malleolus  of  tibia  and  crosses  again  somewhat  outwards  in  a 
similar  shallow  groove,  joining  the  broad  plantar  tendon  of  the 
flex.  long.  dig.  at  the  proximal  end  of  metatarsal.  Of  Tapir 
Americanus  Turner  (i.  c.  p.  106)  says:  "  The  flexor  longus  poUicis 
is  here,  as  in  all  the  lower  animals,  the  principal  flexor  of  the 
toes" — ^a  remark  not  quite  appropriate  to  the  Sumatran  species. 

As  in  the  fore-limb  there  are  three  lunibricales^  in  the  hind 
foot,  the  outer  being  much  the  largest.  This  last  (L\  Fig.  12) 
arises  between  the  two  out^r  tendons  considerably  behind  the 
middle  one.  It  has  a  large  belly,  which  opposite  the  distal  end 
of  the  metatarsal  divides ;  and  from  the  muscular  fascia  of  each 
a  tendon  is  derived,  the  outer  one  going  to  the  inner  side  of 
the  outermost  toe,  where  it  is  inserted  into  the  distal  end  of  the 
second  phalanx — ^the  inner  one  gives  a  similar  tendon  to  the 

^  TihiQ-sous-ongidenf  fig.  1,  PI.  323,  t. 
'  Tarsophalangien  i},  fig.  1,  PL  323. 
'  Not  noticed  by  the  observers  quoted. 
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outer  side  of  the  middle  toe.  The  middle  lumbricaHs  {U)  comes 
from  the  fork  between  the  second  inner  deep  tendons,  bnt 
chiefly  from  the  middle  one,  going  somewhat  round  its  back  or 
deep  surface.  It  is  inserted  by  a  small  flat  tendon  into  the 
inner  side  of  the  proximal  end  of  the  proximal  phalanx  of  the 
middle  (or  3rd)  digit.  The  innermost  lumbricalis  {U)  springs 
from  the  inner  margin  of  the  inner  deep  tendon,  and  is  in  part 
attached  to  the  inner  perforatus  tendon  of  the  same  digit.  It 
sends  a  delicate  tendon  of  insertion  into  the  inner  side  of  the 
proximal  end  of  the  proximal  phalanx  of  the  inner  (or  2nd)  digit. 

The  muscular  fibres  of  the  popliteus  (Po,  Fa*)  are  very  con- 
siderable; including  the  head  of  the  bone,  they  extend  down 
the  posterior  surface  of  the  tibia  to  the  middle  of  its  shaft. 
Its  length  probably  helps  flexion  as  well  as  the  usual  rotation  of 
the  leg.  I  did  not  recognise  a  Tibialis  posticus,  agreeing  thus 
with  Turner's  observation  in  the  American  Tapir  and  the  draw- 
ings in  the  Becueil. 

The  Interossei^  of  the  hind-foot  are  uncommonly  like  those 
of  the  fore-foot,  both  in  disposition  and  general  development. 
There  are  three  pairs  of  double  ones  (/\  P,  /"),  attached  to  the 
metatarsal  bones  nearly  their  whole  length.  The  origin  of  each 
pair  is  single,  terminating  in  two  tendons  inserted  into  each 
side  of  the  proximal  end  of  the  proximal  phalanges.  The  middle 
are  placed  deepest.  Besides  these  double  muscles  there  are  two 
single  ones,  smaller  in  size  and  placed  superficially  to  the  median 
double  one,  but  somewhat  overhung  by  the  two  lateral  double 
ones.  The  most  external  {Si^)  arises  between  the  inside  of  the 
outer  double  one  and  inner  side  of  middle  one.  Insertion  by  a 
tendon  to  the  inner  side  of  outer  digit,  and  into  proximal  pha- 
lanx,  but  to  the  dorsal  surface  of  outer  double  muscle.  The 
internal  single  one  {8i^  is  attached  in  a  similar  manner  outside 
its  inner  double  muscle. 

5.    Resulta  of  the  Present  Observations, 

Modem  comparative  anatomy  is  suggestive  of  the  fine  arts. 
Some  revel  in  creations  of  their  own — airy,  fimtastic,  but  always 
eDticing,  as  is  painting  and  poetry.  Others  play  the  part  of  the 
sculptor,  and  by  dint  of  chisel  work  out  the  graces  of  nature  her- 

^  Not  hitherto  oommented  oxu 
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sel£  It  has  been  shown  that  although  the  Tapir  is  wanting  in 
the  great  skin-folds  of  the  Rhinoceros,  its  hide,  nevertheless,  pi*esents 
similitude  in  relative  thickening  at  the  same  points. 

As  regards  proboscis,  it  is  intermediate  between  Elephaa  and 
Rhinoceros,  shape  allying  it  with  the  firsfc,  dimension  and  amount 
of  prehensility  neai-ing  it  to  the  second.  With  Equtis  it  agrees  in 
the  elongate  special  levator  muscle  of  the  upper  lip,  while  from  Sus 
there  is  a  marked  jseparat ion  in  there  being  no  terminal  cartilagi- 
nous disk.  The  curious  nasal  sacs  more  than  remind  one  of  the 
somewhat  proboscidean  like  Saiga  amongst  the  ruminants,  and  this 
saccolate  interior  nares  carries  us  to  the  Cetacea.  The  stomach,  gut, 
and  csecum  present  those  curious  gradations  of  structure,  leaning  to  the 
Kuminantia,  by  tendency  to  gastric  complication,  but  with  stronger 
characteristics  shade  to  its  nearer  allies  among  the  Perissodactyla. 
But  even  among  the  Tapirs  themselves  shades  of  division  obtain. 
These  lead  me  to  suspect  that  in  the  visceral  organs,  as  in  the 
skeleton,  the  departures  from  uniformity  show  connecting  links  with 
bygone  fossil  families.  For  instance,  in  the  visceral  organs  of  the 
ancient  Paleotherium  and  Hipparion,  doubtless  intermediance  of 
structure  existed  which  would  fill  up  blanks  in  the  living  Perisso- 
dactyle  group,  as  indeed  the  fossil  bones  afford  evidence.- 

Among  the  myological  features  of  interest,  as  compared  with 
allied  forms,  may  be  noted :  the  restricted  area  of  the  panniculus ;  the 
multiple  division  of  the  biceps  femoris  and  gracilis,  and  the  very  low 
insertion  of  portions  of  them  ;  the  tendinous  nature  of  the  plantaris 
and  soleus,  their  intricate  lower  divisions  and  combination  with 
gracilis,  <fec.  ;  the  very  full  development  of  interossei  and  lumbri- 
cales ;  the  single  peroneus  ;  the  splitting  up  of  the  outer  long  digital 
extensors  of  the  fore-limb;  the  presence  of  flexor  brevis  manus, 
abductor  minimi  digiti  and  pronator  quadratus ;  a  belly  representing 
flexor  brevis  pollicis,  and  the  extra  division  of  triceps ;  the  multiplicity 
of  the  stemo-mastoid ;  and  the  considerable  coalescence,  fleshy  struc- 
ture and  elongation  of  the  naso-labial  muscles  into  a  proboscis,  be- 
sides other  peculiarities  embodied  in  the  text.  Some  of  these  varia- 
tions both  agree  and  differ  with  the  four-toed  Hippopotamus,  others 
again  assimilate  and  recede  from  the  differently  toed  families  SuidsB 
and  EquidsB.  Characteristic  and  appreciable  changes  ensue  in  the 
fleshy  legs  and  well-padded  foot  of  the  Elephant ;  but,  as  my  paper 
has  already  assumed  goodly  proportion,  I  defer  a  full  comparison 
of  our  femily  with  others  of  the  orders  Perissodactyla,  Proboscidea 
and  sub-order  non-Ruminantia,  till  a  favourable  opportunity. 


DESCRIPTION   OF  THE   PLATES. 

Plate  VIII. 

Fij^.  1.  Side  Aspect  of  the  Malayan  Tapir  in  the  attitude  of  walking,  to 
show  m  one  view  the  superficial  layer  of  muscles.  Drawn  from  the  dissec- 
tion and  reduced. 
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Pc^,  Pc*,  and  P<^.  Panniculus  car- 

nosus,  its  several  portions  as  de- 

cribed. 
LJ.s.a.n,    Levator  labii  superioris 

alaque  nasi 
Py,  Pyramidalis  nasi. 
Z.  8,p,  and  L.  a.  o.  Levator  superioris 

proprinas  and  L.  anguli  ons. 
0. 0.    Orbicularis  oris. 
Z.    Zygomaticus. 
Bu,    Buccinator. 
Ma,    Massetor 
^.    Splenius. 
Tz,    Trapezius. 
S.  I.    Sacro-lumbalis. 
Xo.  d,    Longissimus  dorsL 
S.p.p,    Senatus  posticus  posterior. 
Xa.  d,    Latissimus  dorsi. 
Ch,    Cephalo-humeral. 
St  m,    Stemo-mastoid. 
B,  a.    Brachialis  anticus. 
D.    Deltoid. 
T.    Triceps   and  conjoined  Dorsi- 

epitrocmear. 


E.  e,  r,  I.  and  h.    Extensor  dUpi  .Yi^ 

dialis  longior  and  brevier. 
JS.o.m,p.     Ext.    ossis   metacarpis 

pollicis. 
E.  c.  d.    Ext.  communis  digitorum. 
E,  me,  d,    Ext.  medii  digiti. 
E,  m.  d,    Ext  minimi  digiti 
E.c.u.    Ext  carpi  ulnaris. 
Pa.  I    Palmaris  longus. 
F,9.  SLud  p.    Flexor  sublimus  and 

profundus. 
G,  nup.  and  O.  md.    Glutei  maximus 

and  G.  medius. 
T,  v,f,    Tensor  vaginae  femoris. 
BJ^,  ^,  B/^.    Biceps  femoris,  its 

three  divisions. 
S.m.    Semimembranosus. 
T.a,    Tibialis  anticus. 
E.l.d.    Extensor  longus  digitorum. 
P.L    Peroneus  longus. 
''^Retinaculum  ankle-joint. 
Ga.    Gki.strocnemius. 
E.b.d,    Extensor  brevis  digitorum. 
FL  hm    Flexor  longus  hallucis. 


Plate  IX 

Different  views  displaying  the  myology  of  the  fore-limb  j  the  Liver  and 
the  front  foot. 

Fig.  2.    Inner  muscles  of  the  entire  left  fore-leg. 

Fig.  3.  Semirotate  or  f  view  of  the  outer  or  extensor  tendons  and 
muscles  of  the  lower  segment  of  the  fore-leg. 

Fig.  4.    Distribution  of  the  flexor  muscles  of  the  same  segment. 

Fig.  6.    The  Interossei,  &C.,  of  the  left  fore-foot. 

The  lettering  of  these  four  figures  partly  agrees  the  one  with  the  other 
and  with  fig.  1. 


S.  mg.  Serratus  magnus  (portion  of). 

S,    Subscapularis. 

S.  sp.    Supra  spinatus. 

St.  8,    Stemo-scapular. 

O.  h,    Cephalo-humeral. 

C.  b.    Coraco-brachialis. 

B.    Biceps. 

B,  a,    Brachialis  anticus. 

T.  ma.    Teres  major. 

Z).  m.    Dorsi  Epitrochlear. 

Ti,T«,  T».    Triceps,  its  three  heads. 

S.  I.    Supinator  longus  and 

J^.cr. /.  and  b.  Extensor  carpi  ra- 
dialis  longior  and  brevier. 

P.  r.  t    Pronator  radii  teres. 

Pa,  I,    Palmaris  longus. 

F,  c.  r.    Flexor  carpi  radialis. 

F,  c.  u.    Flex.  carp,  ulnaris. 

F,  s,  and  p.  Flex,  sublimus  and  pro- 
fundus. 


F.  b,  m.    Flexor  brevis  manus. 

E.  0.  m.p.  Extensor  ossis  metacarpi 
pollicis. 

E,  c.  d.  Extensor  communis  digito- 
rum. 

E,  m^,  d,    Ext  medii  \  ^  2,  3  4  5 

E,  c.  u,  Ext  carpi  ulnaris. 

F.  8,  d.  Flexor  sublimus  digitorum. 
F,p.  d.  Flex,  profundus  digitorum. 
F,  l,p.  Flexor  longus  poUicis. 

X.    Lumbricales. 

Ab.  m,  d.   Abductor  minimi  digitL 

Si},  St^,  SP,  Superior  single  interos- 

sei  (three  in  all). 
P,  Py  P,  P.    Deep  double  inter- 

ossei. 
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Fig.  6.    Sole  of  the  right  fore-foot    p.  Pad  and  i.  n.  ui.  iv.  digits 
respectively. 

Tig.  7.    The  Liver,  its  posterior  or  lower  surface, 
r.  right  and  /.  left  lobe,    cy.  Cystic,  q.  Quadrate,  and  sp,  Spigelean  lobes. 
cL  Coronary  ligament    fc.  Vena  cava. 


Plate  X. 

Dissections  of  the  hind-leg  and  of  the  proboscis. 

Fig.  a  Upper  view  of  a  fore  segment  of  the  face  to  display  the  nasal 
canals  and  saca  The  canals  are  partially  opened ;  the  left  eye  has  been 
scooped  out  and  muscular  layer  removed  on  same  side. 

ifL  Nasal  bones.  7{f.  Naso  frontal  sacs,  the  arrows  pointing  the  course 
of  the  canals  towards  die  anterior  nares.  e.  Situation  of  ri^ht  eye,  and  o.  of 
lefb  orbit  e,  mandibular  condyle.  Z.  I,  s,  a,  n.  Levator  labii  superioris 
alaquenasL 

Fi^.  9.  Sketch  of  a  dissection  of  the  anterior  nasal  passages,  separated 
from  Uie  skull  and  seen  partially  from  behind  but  on  the  ri^t  side.  The 
left  canal  and  sac  are  opened,  the  narial  septum  being  sliced  transversely 
and  vertically. 

an.  Anterior  nares.  W,  W,*  left  and  right  external  walls  dragged  out 
sp.  septal  cartilage.  f{f,  Lefb  naso-frontal  sac.  /  +  m.  Sinus  representing 
either  the  facial  branch  of  last  or  maxillary  pouch.    Arrows  lead  forwards: 

Fig.  10.    Sole  of  light  hind-foot,  n.  ni.  iv.,  the  di^ts. 

Fig.  11.    Superficiiu  inner  view  of  the  entire  left  hmd-leg. 

Fig.  12.    A  deeper  view  of  the  groin,  &c,  same  side. 

F^.  13.  Muscles  and  tendinous  distribution  of  the  lower  moiety  of  the 
lefb  hind-limb,  seen  down-stretched,  and  from  behind. 

Fig.  14.    Plantar  surface  of  left  hind-foot  displaying  the  interrosseL 

Figures  1 1  to  14  are  lettered  as  under : — 


R^,    Rectus  femoris. 

Set.    Sartorius. 

JPe,    Pectineus. 

Ve.  and  Vi.    Vastus  extemus  and 

intemus. 
AdLm.    Adductor  magnus. 
Ad,b,  Adductor brevis. 
Ad, .    Gracilia 
Sm.    Semimembranosus. 
S,  t    Semitendinosus. 
T,  a.    Tibialis  anticus. 
JE,  L  d.    Extensor  loujg^  digitorum. 
JE.  b,  d.    Ex.  brevis  digitoruuL 
GcL    Gastrocnemius. 


Bf^.  Biceps  femoris  3d  part  inser- 
tion. 

B,/,Z*,  Tendon  sent  off  to  join 
soleus,  &C. 

Pla,    Plantaris. 

tSo,  So*  Soleus  with  tendinous 
slip  joining  gastrocnemius,  and  ** 
its  main  terminal  division. 

Po.    Po*  Popliteus. 

P,  I.    Poroneus  longus. 

F.  L  d.    Flexor  longus  digitorum. 

LK  L\  L\    Lumbricales. 

/S'i*,  aSi^.  Single  superficial  interossei. 

/*,  /*,  /'.    Deep  double  interossei. 


ON  THE  STERNUM  AND  VISCERA  OF  PELL'S  OWL, 
Scbtopelia  peli,  Temm.  By  James  Murie,  M.D.,  F.L.S., 
F.G.S.,  &c. ;  Lecturer  on  Comparative  Anatomy  at  the 
Middlesex  Hospital,  and  late  Prosector  to  the  Zoological 
Society ,  London,     (PI.  XI.) 

Of  the  Sternum  and  Shoulder-Girdle. 

The  reduced  views,  about  two-thirds  theii*  natural  dimensions, 
which  I  give  of  this  osteological  region,  figs.  5  and  6,  visually 
express  the  characters  imprinted  in  the  species.  As  the  speci- 
men, however,  is  of  so  rare  a  kind  I  may  describe  it  in  detail, 
to  complete  its  scientific  register. 

The  extreme  length  of  the  sternum  from  the  rostrum  to  the 
middle  xiphoid  process  is  two  inches  and  eight-tenths.  The, 
greatest  breadth  is  one  and  nine-tenths  of  an  inch.  The  per- 
pendicular height,  taken  in  a  line  stretching  from  the  tip  of  the 
costal  process  to  the  fore  part  of  the  keel,  gives  one-tenth  less 
than  the  above  breadth.  The  keel  from  end  to  end,  measured 
in  a  straight  line,  is  equivalent  to  about  2*4  inches. 

Speaking  in  a  general  way  the  breast-bone  is  moderately 
strong,  but  not  nearly  so  powerfully  built  as  in  the  Falconidae. 
The  keel  is  fair  sized  and  forms  a  long,  regular,  curvilinear 
sweep  from  before  backwards  and  upwards.  Its  anterior  verti- 
cal margin  possesses  a  large  and  deepish  bayed  notch,  sur- 
mounted by  a  well  defined  downwardly  set  rostrum  (r.),  and 
inferiorly  limited  by  a  short  obtuse  prow-like  projection.  The 
under  surface  of  the  sternum  as  a  whole  is  quadrangular,  a 
third  longer  than  broad ;  the  fore  end  has  a  widish,  somewhat 
chevron  contour,  the  hinder  end,  excluding  the  processes,  is  more 
rounded.  The  lateral  edges,  nearly  parallel,  bulge  a  trifle  out- 
wards near  the  posterior  end.  Each  pectoral  plate,  lophosteon 
and  pleurosteon  of  Parker^  has  a  moderate  tilt  towards  the 
costse.  The  ridge  which  bounds  the  mid-pectoral  muscle  is 
short  and  sharply  defined ;  the  interspace  between  it  and  the 

^  I  use  freely  the  ready-coined  anatomical  terms  of  my  friend,  whose 
laborious  researches  (Bay  Soc.  Monograph,  1868)  are  a  fund  of  study  connected 
^th  the  vertebrate,  shoulder-girdle  and  sternum. 
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ribs  being  of  medium  relative  breadth,  but  of  fair  depth  and 
height.  Development  of  costal  process  (c,p.)  is  considerable, 
and  it  pouts  well  up.  Articulations  for  five  sternal  ribs  exist, 
which  latter  are  long,  particularly  the  hinder  ones.  There  are 
four  xiphoid  notches,  the  inner  pair  shallow  but  wide,  the 
outer  pair  narrower  and  deeper.  The  external  xiphoid  bar  (e,x.) 
is  about  three  quarters  of  an  inch  long,  middling  narrow,  and 
tapers  to  its  free  end :  the  internal  xiphoid  process,  also  bluntly 
acuminate,  barely  exceeds  0*2  inch,  and  does  not  extend  quite 
so  far  backwards  as  the  middle  xiphoid  (m.  x.) :  the  latter  is 
rounded,  the  keel  terminating  in  a  slightly  expanded  triangular 
flattened  surface. 

The  coracoids  (cr.)  throughout  are  uncommonly  stout  and 
with  great  breadth  of  epicoracoid  {e.  cr.),  slight  scooping  of  the 
angle  of  which  produce  a  slight  ridge  upwards  on  the  shaft  of 
the  bone :  the  coracoid  grooves  do  not  quite  meet.  The  scapular 
end  of  the  coracoid  is  full  and  massive. 

Furcula  or  combined  clavicles  (cl.)  subtend  and  meet  with 
the  outline  of  a  gothic  arch ;  each  praecoracoid  segment  (per.) 
is  considerably  trifacially  enlarged  and  strong ;  from  this  gra- 
dually and  steadily  decreasing  almost  to  a  fine  spicular  rod 
towards  the  sternal  angle,  where  they  join  with  slight  incre- 
ment, but  no  discernible  interclavicle  piece  \ 

As  regards  the  scapula,  its  length  is  about  three  inches  with 
strength  in  correspondence,  the  blade  being  sabre-shaped.  The 
glenoideum  is  large  and  the  acromion,  I  believe,  fair-sized. 
Upon  the  latter  point  I  express  myself  reservedly,  my  note 
thereupon  being  obscurely  worded  and  my  original  drawing  not 
supplying  the  deficiency. 


The  Viscera, 

What  remained  of  the  gullet  (If  inch)  was  thin-walled  and 
nearly  uniform  in  calibre,  the  muscular  fibre  being  in  a  dia- 
phanous sheet.  Some  of  the  longitudinal  mucous  rugae  are  well 
marked  below;  they  are  less  persistent  above,  owing  to  the  dila- 

1  In  the  Uthograph  the  artist  has  hardly  given  tenuity  enough  in  proportion 
to  the  lower  moiety  of  the  clavicle,  this  being  most  markedly  apparent  in  the 
bones  themselves. 
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tability  of  the  lube.  Superiorly  and  within,  the  uncommonly 
thick  glandular  wall  of  the  proventriculus  ceases  abruptly  with 
a  mitral  outline :  inferiorly  the  border  is  more  circular.  The 
interior  arrangement  of  the  glands  is  such,  that  the  mucous 
surface  to  the  eye  resembles  a  madrepore  coral,  being  studded 
with  minute  oscula  and  puckered  divisional  radii.  Proventri- 
cular  length  1 J  inch.  In  the  contracted  condition  the  gizzard 
exteriorly  is  subcircular,  1^  inch  in  diameter,  and  with  a  central 
tendon  as  big  as  a  shilling  in  circumference.  Muscular  coat 
is  evenly  distributed  and  relatively  thick :  the  mucous  coat  pos- 
sesses complicate  folds  and  a  tough  epitheleal  lining.  The  small 
gut  measures  30,  the  great  gut  2^  inches,  or  the  entire  intestinal 
Canal  is  =  32^  inches.  The  lower  bowel,  as  likewise  several 
inches  of  the  duodenal  loop  wherein  lays  the  pancreas,  are 
wider,  but  the  average  diameter  runs  about  0*2  inch.  Csecal 
appendages  subequal,  each  about  22  inches  in  length  and  pjnri- 
form  with  moderate  dilatation. 

As  in  most  avine  forms  the  liver  is  bilobed  ;  these,  subequal 
in  size,  are  connected  only  by  a  narrow  hepatic  bridga  But 
the  right  moiety  has  a  tendency  to  subsidiary  lobulation,  inas- 
much as  its  lower  or  posterior  end,  that  whereon  the  gall-bladder 
lies,  is  smaller  and  more  rounded  than  the  upper  or  anterior 
portion ;  and  it  is  partially  marked  off  from  the  latter  by  a  shal? 
low  fun*ow,  both  ventrally  and  dorsally.  The  liver  is  rather 
over  two  inches  in  length,  and  each  half  rather  imder  an  inch 
and  a  half  in  transverse  diameter  or  breadth.  The  inferior 
vena  cava  enters  the  hindermost  comer  of  the  right  lobe.  The 
gall-bladder  is  egg-shaped,  0*9  by  0*6  in  diameter.  The  bile- 
duct  leaves  at  the  post-inferior  end. 

All  that  I  obtained  of  the  respiratory  apparatus  was  the 
lower  portion  of  the  larynx,  the  bronchii,  and  the  imperfect 
lungs,  as  depicted  in  Fig^  3.  The  latter  has  the  usual  spongy 
texture  of  birds,  and,  as  far  as  I  could  make  out,  are  short.  The 
vascular  channels  are  large,  from  which  one  would  infer  vigor- 
ous circulation.  One  pair  of  broncho-trachealis  (jB.  t)  and  one 
pair  of  stemo-trachealis  {8,  t.)  obtain  :  the  former  widish.  The 
tracheal  rings,  at  least  the  lower  ones,  without  being  bony  are 
uncommonly  rigid ;  their  breadth  equals  the  cellular  interspace, 
and  both  are  narrow.     Each  cartilage  completes  a  circle,  being 
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6Ver  so  Uttle  narrower  at  the  middle,  in  front  and  behind. 
The  lower  larynx  or  syrinx  (la,)  has  moderate  dilatation,  and  is 
composed  of  3  or  4  whole  and  as  many  half  rings.  The  antero- 
posterior inner  septal  division  is  stoutish  and  does  not  rise  high. 
The  lowermost  half  ring  is  much  more  supple  and  elastic  than 
those  above,  and  it  intrudes  towards  the  interior  of  the  cavity  so 
as  to  become  valvular  in  position,  and  doubtless  acts  as  such  in 
vocalization.  Semilunar  bronchial  cartilages,  15  in  all,  are 
feeble  and  only  half  the  width  of  the  transparent  interstitial 
membrane. 

No  special  features  were  detected  by  me  in  the  heart,  which 
after  being  immersed  in  spirit,  shewed  great  thickness  of  the 
left  ventricular  wall  and  peculiar  longitudinal  striations  in  the 
interior  of  the  aortic  arch. 

Each  kidney  is  imperfectly  trilobed,  the  anterior  one  (a) 
being  large,  thick  and  uniform:  the  middle  (m)  and  the  posterior 
(p)  lobules  being  individually  and  unitedly  very  much  smaller, 
flatter,  and  together  forming  a  kind  of  tailed  appendage  to  thQ 
former.  The  ovarium  (o)  exhibited  no  enlargement,  being  alto- 
gether a  trifle  over  1  inch  long ;  the  ova  ranged  from  a  pin's 
head  to  a  small  bead  in  size.  The  convoluted  left  oviduct  was 
developed  as  usual. 

Relationahip  of  Scotopelia  among  the  Strigidce, — The  very  re- 
markable West  African  form.  Pell's  Owl,  was  first  referred  to  by 
Temminck*  under  Strix  peli.  Bonaparte  in  his  "  Conspectus*,** 
places  it  after  Athene,  <&c.,  and  between  Ciccaha  and  Ketupa,  as  a 
genus  by  itself,  Scotopelia.  His  generic  name  has  in  general  been 
adopted  by  succeeding  writers:  though  Prof.  Kaup,  a  long  while  ago", 
gave  grounds  for  classing  it  under  Ketupa^,  The  same  author  like- 
wise arranged  it'  under  the  genus  Bubo  of  Cuv.,  with  the  following 
as  subgenera,  viz.  Zophostrix,  Bubo  (Kp.),  ICetupa,  TJrrura  and  Fseu- 
dotynx.  These  latter  legitimately  true  genera  of  other  authors,  but, 
as  he  emphatically  remarks,  "this  is  a  very  grave  fault." 

Hartlaub"  has  published  by  far  the  most  explicit  description  o^ 
Scotopelia  pdi,  A  specimen  is  recorded  in  Duchaillu's  collection 
and  commented  on  by  Cassim^     Lastly,  a  most  excellent  figure  of 

^  Mvs.  Lugd,  *  Generum  Avium,  p.  44. 

*  Jardine's  Contrib.,  1852,  p.  117.    A  quotation  I  make  second-handed,  not 
having  been  fortunate  to  obtain  the  Vol.  in  question. 

*  In  George  Gray's  recent  Hand-List  of  Birds,  Pt.  i,  Scotopelia  forms  a 
subgenus  under  Ketupa  followed  by  Scops,  &g, 

•  Monog,  of  the  StrigifUe,  Trans.  Zool,  Soc.  iv.  237. 

•  Syst,  der  Omith.  West  Africa's,  and  Gabinis  Jour,  f,  Omith.  iii,  358. 
'  Jour.  Acad.  Nat,  Sci.  Philadelphia,  1859,  p.  62. 
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the  bird,  from  a  living  specimen,  which  was  exhibited'  in  the  Regent's 
Park  Grardens,  has  been  given  by  Mr  John  Henry  Gumey  in  the  Ibis, 
1859,  PI.  XV.  p.  445 ;  and  there  he  notices  some  slight  differences 
from  Bonaparte*s  definition  of  the  species,  as  well  as  calls  attention 
to  its  geographical  distribution. 

All  the  preceding  authors  have  formed  their  judgment  on  the 
bird  solely  by  its  outward  character.  I  had  the  opportunity  of  a 
hasty  glance  of  the  sternum  and  the  viscera  of  the  last-mentioned 
specimen,  piior  to  the  skin  being  mounted  and  transmitted  to  the 
Norwich  Museum.  Even  with  this  limited  anatomical  material 
some  additional  notion  of  the  bird's  affinities  are  gained. 

As  regard  the  tout  ensemble  of  the  breast  bones,  the  full-sized 
coracoid  and  scapula,  inferiorly  tenuous  furcula,  and  but  moderately 
strong  sternum,  belong,  undoubtedly,  to  the  characters  of  the  Strigi- 
dte  and  not  the  FalconidsB.     In  the  shoulder-gii*dle  of  all  the  owls' 
skeletons  I  have  examined,  the  lower  two-thirds  of  the  clavicle  tapers 
very  considerably  to  join  its  fellow  without  intervention  of  hypo- 
cleidium ;  but  Nitzsch*  states  that  in  Nyctale,  and  Parker'  in  Athene 
noctua^  the  clavicles  do  not  meet.     In  this  circumstance  Scotopelia 
agrees  with  the  group  and  not  with  the  above  two  forms.     The 
enlargement  and  three-sided  condition  of  each  coracoid  end  of  the 
furcula,  and  widening  of  epicoracoids,  though   differing  in  minor 
detail  from  certain  of  the  Strigine  group,  do  not  afford  very  pre- 
sumptive evidence  of  affiliation.      The  sternum  yields  appreciable 
characters.     In  JStrix  the  rostrum  is  either  abortive  or  absent,  the 
anterior  portion  of  keel  is  barely  produced  forwards,  the  middle  and 
internal  xiphoid  processes  are  more  or  less  fused  together,  and  the 
external  xiphoid  spaces  and  processes  relatively  very  short:  points 
trenchantly  separating  the  genus  from  Scotopelia.     Both  in  Ottis, 
Brachyotus  and  Symium,   rostrum  is  wanting  or  very  small,  the 
front  edge  of  the  keel  is  not  emarginate  as  in  Pell's  owl,  being  rather 
straight  and  perpendicular,  with  a  slight  modification  in  Sy,  nebuUy- 
BV/m-  and  0,  wXgaHs :   the  outer  and  inner  xiphoids  are  slender, 
terminate  subequally  and  relatively  long.     Nyctale  and  Noctua  also 
differentiate  themselves  from  our  specimen  in  the  internal  xiphoid 
bar,  being   produced   considerably   beyond   the   external   one.      In 
several  sterna  of  Athene  examined  by  me,  the  rostrum  was  dimi- 
nutive, in  others  it  was  more  developed,  but  in  these,  unlike  S,  peli, 
the  fore  edge  of  the   keel  was  straight  and  vertical,   whilst   the 
outer  xiphoid  is  slender  and  elongate,  and  the  middle  xiphoid  short 
and  narrow.    Nyctea  {N.  nivea)  with  regard  to  the  shape  and  develop- 
ment of  its  processes  bears  some  resemblance  to  Scotopelia^   but 
Ey ton's*  plate  alone  furnishes  me   data  to  judge  of  the  posterior 
end  of  the  sternum.    In  Bubo  there  is  a  well  pronounced  rostrum, 
but  this  is  carried  nearly  straight  forwards,  and  there  is  no  anterior 
emargination  of  keel ;   the  external  but  slightly  surpasses  the  in- 

1  From  April  1866  to  Oct.  1867. 
'  Quoted  by  Eaup,  manog.  p.  206. 
»  Ray  Soc.  1868,  p.  168. 
*  Osteologia  avium,  PI.  iv.  fig.  2. 
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temal  xiphoid,  and  the  middle  xiphoid  is  square  rather  than  orate. 
In,  Ketupajlavipea  there  is  a  tendency  to  depression  of  the  prominent 
rostrum,  but  no  inferior  emargi nation,  the  xiphoids  moreover  are 
subequal,  the  middle  truncate.  The  latter  character  applies  to 
K,  jcmcmerisia  as  Eyton  has  figured  \ 

Excepting  it  may  be  in  the  length  of  the  alimentary  canal  and 
csecal  tubes,  the  viscera  cannot  be  relied  on  to  determined  alliance. 
Their  structure  in  Scotopelia  is  precisely  like  the  other  owls,  cix)p 
being  wanting,  and  therein  they  differ  from  the  Falconidsa  save 
NawiUrus  furcaJtus, 

It  results  on  osteological  grounds,  that  Pell's  owl  comes  nearest 
Ketupa  and  Bttho,  though  precisely  corresponding  to  neither.  If 
Ketupa  is  only  worthy  of  subgeneric  distinction,  as  Kaup  affirms', 
then  Scotopelia  likewise  must  fall  under  the  same  ban,  but  not  a 
species  of  that  form.  If  ornithological  genera,  however,  are  ruled  by 
anatomical  structure,  Pell's  owl  and  its  neai*est  ally  must  rank  as 
coequal  with  BvJbo,  Notwithstanding,  I  am  satisfied  that  until  a 
&r  more  searching  scrutiny  and  analysis  of  the  Strigine  osteology  is 
worked  out,  the  respective  value  of  the  groups,  genera  and  sub- 
genera is  but  provisionaL 


DESCRIPTION  OF  PLATE  XL 

Fig.  L  Renal  and  reproductive  organs  of  the  female  Pell*s  owl,  from 
their  ventral  aspect  f  nat  siza  a.  Anterior,  m.  middle  and  p,  posterior 
lobes  of  right  kidney,    o.  Ovarium,  o.  d,  ovarian  duct    ar.  artery  and  vein. 

Fig.  2.  The  stomach  and  lower  end  of  oesophagus  opened  from  the  left 
side  I  nat  size.    pr.  proventriculus,  gz,  gizzard,    py,  pyloric  orifice. 

Fig.  3.  The  lower  larvnx,  &c.  from  in  front,  of  natural  dimensions. 
9t  Stemo-trachealis.  muscle  of  the  right  side,  hi,  Broncho-trachealis. 
IcL  Lower  larynx,    h.  Right  bronchus.    /.  Portion  lung  of  same  side. 

Fig.  4.  The  alimentary  canal  from  the  middle  of  the  oesophagus  to 
the  vent  considerably  reduced,  oe.  oesophagus,  t  tendon  of  gizzard. 
ccB,  Ceecal  appendages,    sp.  Spleen,    pa,  rancreas.    r.  Rectum. 

Fig.  5.  The  Sternum  and  shoulder-girdle,  seen  from  below.  Lettering 
as  under. 

Fig.  6.  Lateral  view  of  the  same.  This  and  above  about  f  nat.  size. 
»c,  scapula,  cr,  coracoid.  ecr,  epicoracoid.  cp,  costal  process,  r,  rpstrum. 
cL  clavicle,  per,  prsecoracoid.  k,  keel,  ex,  exterQal,  in,  internal,  and 
mx.  middle  xiphoid  process.    «r.  sternal  ribs. 

1  Pp.  Hi,  fig.  3. 

'  See  his  final  remarks  in  monog,  quoted  p.  259. 


ON  THE  MUSCLES  AND  NERVES  OF  A  CHIMPANZEE 
(TROGLODYTES  NIGER)  AND  A  CYNOCEPHALUS 
ANUBIS.  By  Frank  Champnets,  B.Ay  Brasenose  College, 
Oxford. 

Professor  Bolleston  having  kindly  provided  me  with  a  yonng  Cynocephalns 
Anubis,  and  subsequently  with  a  female  Chimpanzee,  I  have  dissected  the 
greater  part  of  the  muscles  and  nerves  of  those  animals.  I  have  substituted,  on 
the  advice  of  Prof.  Bolleston,  for  the  name  Magot  that  of  Inuus  nemestrinus ; 
for  this,  he  informs  me,  was  the  correct  name  of  the  animal  from  which  Dr 
Church  drew  his  observations.  My  best  thanks  are  due  to  Prof.  Bolleston  for 
assisting  me  with  his  valuable  advice.  I  feel  also  bound  to  acknowledge,  as  his 
private  property,  the  ligamentous  representative  of  the  long  ooracoid  in  the 
Chimp. 

BOOKS  BEFEBBED  TO. 

Human  Anatomy.— Quain  and  Sharpey,  Ed.  1867.  Ellis*  Demonstrations^ 
£jd.  6.  Henle,  Handbuch  der  Anatomie  des  Menschen.  Wilson,  AnatomisVs  Vads 
Mecum,  3rd  Ed.  Huxley,  The  Reader,  Feb.  13,  1864,  and  Feb.  20, 1864.  Theile, 
Encyclop4die  Anatomiqite,  iii.  (French  Translation),  1843.  Wood,  Joum.  of 
Anat.  and  Phys,  1867.  Proc.  Roy.  Soc.  June,  1869.  1865,  1868,  and  1866  re- 
print. Turner,  Joum,  of  Anat.  and  Phys.  i.  1867 ;  Nat.  Hist.  Rev.  Oct.  1864, 
and  Trans.  R.  S.  Ed.  1865,  1866,  1867.  M4m.  de  VAcad.  de  St  Pitershourg, 
I.  1809,  and  viii.  1859.    Luschka,  Anat.  Mensch.  ii. 

Comparative  Anatomy.— Vrolik,  Recherches  d^Anat.  sur  le  ChimpansS,  1841. 
Duvemoy,  Archives  du  MiLsium  d'Hist.  Nat.  viii.  Cuvier,  Anatomie  C.  Vol.  i. 
1835  and  Planches.  Bolleston,  Trans.  Linn.  Soc.y  June,  1868 ;  Forms  of  Ani- 
mal Life.  Parker,  Shoulder-Girdle.  1868,  pp.  182 — 4,  197,  8.  Gegenbaur,  Un- 
tersuchungen  zur  vergleichenden  Anatomie,  Vol.  ii.  pp.  15, 16.  Pagenstecher,  Ein 
Vergleich  der  Muskulatur  des  Drill  mit  der  des  Menschen.  Der  Zoologisehe 
Garten,  Zeitschrift  fUr  Beobachtung,  Pflege  und  Zucht  der  Thiere,  April  and 
May,  1867,  Frankfort,  p.  128.  Notes  on  a  Chimpanzee,  MS.  Burdaoh,  Beitrag 
zur  vergleich.  Anat.  der  Affen.  Macalister,  Proc.  Roy.  Irish  Acad,  x.,  and  Ann, 
and  Mag.  of  Nat.  Hist.  May,  1871.  Wyman,  Proc.  Boston  Soc.  of  Nat.  HiMt, 
Nov.  21,  ia55.  Vol.  V.  Wilder,  Boston  Joum.  of  Nat.  Hist.  1862,  VoL  vn.  No. 
3,  p.  352.  Huxley,  Med.  Times  and  Gaz  tte,  1864,  p.  429.  Humphry,  Joum, 
Anat.  and  Phys.  Vol.  i.  Embleton,  Nat.  Hist.  Rev.  April,  1864.  Halford, 
**  Not  like  Man,  bimanous  and  biped,  nor  yet  quadrumanous,  but  cheiropodous.** 
1863.  Church,  Nat.  Hist.  Rev.  Jan.  1862.  Owen,  Proc.  Zool.  Soc.  Part  i. 
1830—  31.     Darwin,  Descent  of  Man. 

Vertebral  formula  in  Chimp.  C^,  D,,,  L^,  SC.9  (usually  5  sacral).  Dr  Em- 
bleton found  10  sacro-coccygeal  vertebrae. 

The  terms  **hand"  and  **  foot*'  have  been  used  as  more  convenient  than 
** fore-hand"  and  "hind-hand." 

The  creature  had  been  skinned,  to  the  destruction  of  nearly  all  the  cutaneous 
nerves. 

The  An.  was  quite  young.  '  Its  body  was  covered  with  tawny  hair,  on  the 
back  it  was  24  or  3  inches  long,  and  darker  than  the  rest;  on  the  pectoral 
region  it  was  nearly  or  quite  absent.  On  the  face  it  was  scattered,  and  there 
were  dark  bristles  on  the  muzzle  and  chid.  The  length  of  the  tail  was  equal  to 
that  of  the  trunk,  the  proximal  half  hairy,  the  distal  half  bare. 

Muscles. 

The  Flatysma  myoidea  in  the  Chimp,  was  largely  developed.  It  rose 
from  the  superficial  fascia  along  a  line  extending  along  the  external 
half  of  the  external  and  superior  edge  of  the  trapezius.     The  fibres 
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lan  straight  and  parallel  to  be  inserted  into  the  anterior  part  of  the 
zygomatic  arch,  the  angle  of  the  mouth  and  the  mental  symphysis, 
becoming  continuous  with  the  muscles  and  fascia  in  those  regions. 

An  inch  from  the  symphysis  the  fibres  of  the  lefb  side  overlapped 
those  of  the  right.  Quain  says  that  when  in  man  there  is  a  decussa- 
tion of  fibres  those  of  the  right  side  overlap  those  of  the  lefb.  In 
An.  it  lay  between  the  two  layers  of  superficial  fascia,  and  arose  by 
thin,  almost  parallel,  bands  over  the  region  of  the  Trapezius,  Deltoid, 
and  upper  part  of  the  great  Pectoral;  ran  on  each  side  upwards  and 
niesiad,  over  the  clavicle,  and  over  the  ramus  of  the  jaw  to  the  sym- 
physis, over  which  the  two  sides  decussated.  A  few  fibres  passed 
over  the  lower  and  inner  part  of  the  exterior  wall  of  the  cheek- 
poncJi,  and  lost  themselves  in  the  superficial  fascia  covering  it^ 

Dermo-hvmierien  (Cuv.),  absent  in  Chimp.,  was  in  An.  in  close 
connection  with  the  skin  of  the  sides  and  back  from  the  pelvis  to  the 
axilla,  and   was   coextensive   with  the   Latissimus   dorsi,  which   it 
covered.     It  was  also  continued,  though  with  scanty  fasciculi,  over 
the  outer  side  of  the  thigh  as  far  as  the  knea     Its  ventral  edge  was 
the  most  muscular,  from  which  it  gradually  became  less  muscular 
and  more  tendinous  as  it  stretched  doi^sa,  losing  all  its   muscular 
fibres  opposite  the  middle  line  of  the  back.     In  the  axillary  region 
its  muscular  fibres  were  also  few,  and  in  some  parts  absent;  it  gave 
a  few  fibres  to  the  Lat.  d.  after  having  previously  received  a  few  from 
it.     It  continued  to  ascend,  and  this  with  greatly  increased  muscu- 
larity, till  it  was  again  gathered  up  and  terminated  by  a  tendon, 
whidh  wajs  inserted,  together  with  tjiat  of  the  great  Pectoral,  below 
the  head  of  the  Humeiiis. 

The  connection  mentioned  above  seems  to  be  represented  occa- 
sionally (Henle  and  Wood)  in  man  by  a  connection  between  Latissi- 
nras  dorsi  and  Pectoralis  major;  and  in  the  Pigeon  by  a  slip  described 
and  figured  by  Rolleston  (PL  2). 

Orbicularis  oris  in  Chimp,  was  mutilated. 

Levator  labii  superioris,  Levator  angvli  oris  present,  but  not  well 
differentiated. 

Depressor  labii  inferioris  not  distinguishable. 
Zygomathd  were  represented  by  one  muscle,  half-inch  wide,  which 
rose  from  the  anterior  half  of  the  zygomatic  arch,  and  from  the  tem- 
poral fascia  above  it.  Over  its  most  anterior  origin  a  second  strip 
rose  from  the  temporal  fascia,  but  fused  with  the  rest  of  the  muscle 
half  an  inch  below  the  zygoma. 

StemO'deido-fnastoid  in  Chimp,  had  a  double  origin  from  the 
sternum*.  The  clavicular  tendon,  broader  than  the  sternal  though 
narrow,  arose  from  the  sternal  end  of  the  clavicle  ^ 

^  Cuvier  says :  **  Dans  le  magot  et  les  cynoc^phales,  il  enveloppe  T^panle  et 
s'^iend  en  haut  oa  en  arribre  du  cou  beancoup  plus  que  dans  rhomme.'* 

•  This  double  sternal  insertion  is  not  found  in  Man,  nor  does  Vrolik  mention 
it  in  the  Chimp.,  though  he  does  (p.  25)  remark  it  in  the  oran-outan.  Ouvier 
says  nothing  about  it. 

s  MftoalJBter,  Wilder,  and  Wyman,  also  found  the  sternal  part  larger  than  the 
o}avi6iilar  part*    Duvemoy,  in  the  Gorilla,  found  the  reverse  proportion.    Tha 
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Acromio-hasUa/r  (Vicq,  d'Az3rr.)  or  Acromio-trachllien  (Cuvier) 
rose  in  the  Chimp,  from  the  occipital  bone  on  a  line  with  the  occi- 
pital condyles^,  and  was  inserted  into  the  acromial  or  external  half 
of  the  clavicle  anteriorly  to  the  insertion  of  the  trapezius.  In  An. 
it  was  inserted  into  the  exterior  third  of  the  clavicle,  and  rose  from 
the  ant.  side  of  the  transv.  pr.  of  the  altas,  and  by  a  tendinous  slip 
irom  the  occipital. 

Trapezius  in  Chimp,  was  as  in  man. 

OmO'hyoid  in  Chimp,  was  as  in  man*. 

Stemo-hyoid  in  Chimp,  was  as  in  man,  and  marked  nearly  in  the 
middle  with  a  tendinous  portion,  as  Macalister  found  it. 

St&mo-thyroid  in  Chimp,  was  as  in  man". 

ThyrO'hyoid  in  Chimp,  was  as  in  man,  the  anterior  or  internal 
fibres  of  the  sterno-thyroid  being  continued  into  it. 

Greai  Pectoral  in  Chimp,  rose  from  the  anterior  or  internal  half 
of  the  clavicle,  from  the  whole  length  of  the  sternum,  from  the  car- 
tilages of  8  ribs  and  the  upper  of  linea  semilunaris.  Two  addi- 
tional strips  were  differentiated,  a  superior  from  the  4th  and  5th 
ribs  and  a  fascia  stretched  vertically  between  them,  an  inferior  from 
the  5th  rib  close  to  the  cartilages;  these  frised  with  the  rest  of  the 
muscle  opposite  the  lower  border  of  the  axilla*. 

The  clavicular  portion  was  not  separated  by  a  depression  frx)m 
the  sternal  portion,  which  depression  is  mentioned  in  man  in  several 
works,  e,g,  by  Vrolik  and  Ellis.  Macalister  found  no  such  separation 
in  his  Chimp.  It  was  inserted  as  in  man.  In  An.  it  was  as  in 
man  with  two  exceptions;  Ist,  the  clavicular  origin  extended  only 
one-eighth  of  the  length  of  the  clavicle  from  its  sternal  end;  2nd,  it 
was  not  distinctly  differentiated  from  the  lesser  pectoral,  as  will  be 
described. 

The  Leaser  Pectoral  in  Chimp,  was  distinct  from  the  greater  Pec- 
toral, rose  from  the  ends  of  the  1st,  2nd,  and  3rd  ribs,  the  aponeu- 
rosis between  them,  and  an  aponeurosis  from  the  end  of  the  4th  rib, 
by  which  its  origin  extended  mesiad  as  far  as  the  costal  cartilages. 
It  ended  in  a  round  tendon,  which  was  inserted  into  the  capsule  of 
the  joint,  together  with  the  insertion  of  the  supra-spinatus*. 

sternal  part  is  smaller  in  Gercopithicus,  still  smaller  in  Macacus  (rhesus,  simons, 
nemestrinus,  and  cjnomolgas)  and  Innus  silvanus.  Vrolik  did  not  find  it  in 
Innns.     It  was  the  smaller  in  my  An. 

^  It  is  found  in  all  mammals  below  Man.  Macalister  {^r,  L  Ac,  x.  p.  124) 
says  it  occnrs  in  one  out  of  sixty  human  subjects.  It  seems  to  be  correlated 
with  a  quadrupedal  gait.  It  usually  rises  from  the  transverse  process  of  the 
atlas,  and  sometimes  the  two  following  vertebrsB ;  and  is  inserted  into  the  acro- 
mion.    It  sometimes  moreover  (as  in  the  rabbit)  rises  from  the  basi-occipitaL 

^  The  intermediate  tendon,  Vrolik  says,  **  manque  chez  le  macaque,  le 
magot,  et  le  babouin."  Macalister  (p.  343)  found  it  as  I  did,  but  feeble.  He 
also  found  it  in  Inuus  and  Macacus  cjnomolgus,  and  in  Oynocephalus  porcarios 
^d  hamadryas.     Vrolik,  he  says,  did  not  find  it  in  Inuus  and  Oynocephalus. 

^  Macalister  found  it  marked  with  a  tendinous  inscription,  which  was  not 
present  in  mine. 

^  Wood  {Pr.  R.  S,  1866)  describes  in  a  human  subject  a  separate  slip  rising 
from  the  sixth  rib,  and  compares  it  with  "the  so-called  chondro-epitioohlear 
muscle  of  apes  and  monkeys." 

^  Wood  found  it  giving  a  tendinous  slip  in  several  human  subjects  to  the 
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In  An.  tbe  lesser  Pectoral  was  not  a  separate  muscle,  but  was 
represented  by  the  deep  portion  of  the  great  Pectoral.  Its  coracoid 
insertion  was  also  feeble,  and  only  gained  by  the  intermediation  of 
fascia.  (These  fibres  are  described  in  man  by  Henle  as  running 
Vertically  ov6r  the  bicipital  groove.)  It  also  had  an  extended  inser- 
tion along  the  external  edge  of  the  bicipital  groove. 

In  Chimp,  a  distinct  fibrous  band  ran  fi*om  the  coracoid  to  the 

sternum  between  the  articulation  of  the  clavicle  and  the  first  rib. 

This  is  said  by  Kolleston  and  others  to  be  the  representative  of  the 

Long  Qwwoid  of  birds,  monotiemes,  and  reptiles.    It  partially  fused 

at  its  anterior  end  with  the  sheath  of  the  subclavius  muscle  (part  of 

the  costo-coracoid  membrane),  but  eventually  crossed  it,  and  was 

inserted  more  anteriorly  than  the  origin  of  the  subclavius.     It  has 

been  found  by  Gegenbaur  to  contain  cartilage  cells,  but  there  were 

none  in  my  Chimp.,  though  their  absence  may  perhaps  be  accounted 

for  by  its  adult  age.     A  similar  elastic  band  has  been  found  in  a 

Drill  by  Pagenstecher. 

•      SvhclaviyjS  was  in  both  as  in  man. 

Scalenus  anticus  in  Chimp,  from  the  transverse  processes  of  the 
4th  to  7th  cervidil  vertebrae  instead  of  from  the  3rd  to  6th  as  in  man. 
It  was  inserted,  as  in  man,  into  the  "  tubercle  "  of  the  Ist  rib. 

Scalenus  posticus  did  not  extend  below  the  1st  rib,  as  is  does  in 
nearly  all  the  lower  monkeys.  In  Macalister's  Chimp,  it  did  not 
extend  below  the  2nd  rib.  In  An.  the  division  called  posticus 
(proper)  was  inserted  into  ribs  3,  4,  and  5. 

The  supra-pleural  fascia  (Quain^  ii.  894)  was  well  developed  in 
Chimp. 

Rectus  Thoracis^  absent  in  Chimp.,  as  also  in  Macali sterns',  rose 
in  An.  from  the  inferior  edge  of  the  1st  rib  opposite  the  insertion 
of  the  Scalenus  anticus  and  the  manubrium  stemi,  by  a  short,  flat 
tendon,  as  far  as  the  3rd  rib,  where  it  again  became  tendinous,  and 
was  subsequently  succeeded  by  the  upper  fibres  of  the  Rectus  abdo- 
minis*. 

Deltoid  in  Chimp,  arose  as  in  man,  and  was  inserted  into  the 
deltoid  impression  on  the  exterior  side  of  the  humerus,  the  upper 

greater  tuberosity  of  the  hmneras.  Humphry  (this  Journal,  i.  266)  found  its 
insertion  extending  across  to  the  great  tuberosity  of  the  humerus  in  his  Chimp. ; 
Wilder  found  it  inserted  into  the  coracoid  on  the  left,  and  into  the  humerus  on 
the  right  side  of  his. 

1  Comb.  Joum,  of  Anat.  and  Phys.  May,  1868,  p.  393,  4.     Henle,  p.  96. 

«  P.  346. 

'  From  a  simple  case  like  that  before  us  we  should  call  the  above  mnsde  a 
prolongation  of  the  rectus  abdominis  ;  but  on  viewing  it  as  it  appears  in  other 
ftmtwftlft  (e.  g.  the  crocodile),  it  seems  on  the  whole  to  be  a  divaricated  superior 
portion  of  the  external  oblique.  It  is  however  also  said  by  Prof.  Turner 
(P.  H.  S,  Ed.  1866—7,  p.  65)  to  be  closely  allied  to  the  Panniculus  camosus ; 
and  he  cidls  it  **mu8culus  stenjalis,"  S.  *'  stemalis  brutorum."  It  should  be 
mentioned  that  the  inner  layer  of  the  greater  Pectoral  abutted  at  the  upper 
end  of  its  sternal  attachment  on  the  tendinous  origin  of  the  "  Bectus  thoracis," 
as  it  expanded  to  reach  the  manubrium,  and  below  was  continuous  by  means  of 
an  aponeurosiB  with  the  upper  prolongation  of  the  Bectus  abdominis  mentioned 
ab#ve. 
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end  of  its  insertion  being  just  continuous  with  the  lower  and  ex- 
ternal part  of  the  insertion  of  the  Pectoralis  major  {i.e,  the  part 
rising  from  the  clavicle)  \  In  An.  it  arose  from  nearly  the  whole  of 
the  clavicla 

Lati88vm/u8  dorsi  in  Chimp,  arose  from  the  spines  of  the  9th  to 
the  13th  dorsal,  and  all  the  lumbar  vertebrae  (4)  from  the  supra- 
spinous ligament  of  that  extent,  from  more  than  the  outer  half  of 
the  iliac  crest,  from  the  10th  to  the  13th  ribs,  was  connected  with 
the  tendons  of  the  dorsal  muscles,  and  with  the  External  Oblique. 
It  was  inserted  into  the  inner  border  of  the  bicipital  groove,  just 
internal  to  and  alongside  of  the  insertion  of  the  Teres  major,  a  few 
of  the  tendinous  fibres  being  common  to  both  insertions. 

In  An.  it  differed  from  that  iu  man  in  not  interdi<;itating  with 
the  External  Oblique,  but  having  a  long  straight  aponeurotic  origin 
on  its  ventral  aspect  about  midway  between  the  angles  and  cartilages 
of  the  ribs  (the  intei'digitabions  seem  to  be  replaced  by  the  muscle 
mentioned  under  Serratus  magnus),  by  failiug  to  reach  the  iliac  crest 
by  nearly  two  inches,  arising  instead  from  an  aponeurosis  joining, 
some  of  the  lower  fibres  of  the  External  Oblique,  and  lower  down 
from  a  lumbar  aponeurosis,  which  extended  down  to  the  iliac  crest*. 
Half-way  down  it  sent  a  tendon  upwards,  which  joined  the  lower  end 
of  the  inner  division  of  the  Coraco-brachialis®. 

I  In  Humphry's,  but  not  Macalister*s,  Chimp.,  it  was  continuous  with  the 
Triceps  and  Brachialis  anticus. 

^  Dorso  epitrochlien  in  Chimp,  rose  from  the  internal  side  of  the  tendon  of 
the  Latissimus  dorsi,  about  two  inches  before  its  insertion,  and  was  inserted  in 
the  internal  condyle  of  the  Humerus.  Macalister  (p.  344)  found  it  ending  in  a 
fascia  at  the  middle  third  of  the  arm,  shorter  than  in  most  Quadrumana. 
Bergman  aud  Halbertsma  describe  its  anomalous  occurrence  in  man.  In  mine, 
the  muscular  fibres  extended  down  the  upper  two-thirds  of  the  arm.  With 
regard  to  the  claims  of  the  Dorso-epitrochHen  to  be  considered  a  separate  muscle, 
and  not  a  part  of  the  Latissimus  dorsi,  the  strongest  arguments  are  derived  from 
the  innervation.  The  Dorso-epitrochlien  was  supplied  by  a  branch  which  was 
given  off  by  the  Musculo-spiral  nerve  soon  after  its  origin;  from  the  same 
branch  a  factor  was  given  off  which  joined  the  Ulnar  nerve  just  before  this  sent 
twigs  to  the  inner  head  of  the  Triceps.  The  Latissimus  dorsi,  on  the  contrary, 
was  supplied  separately  by  a  branch  of  the  long  Subscapular  nerve,  which  arose 
higher,  being  given  oS  simultaneously  with  the  Musculo-spiral,  but  not  from  it. 

^  Yrolik  describes  the  above-mentioned  slip  as  being  muscular,  and  as  start- 
ing from  the  Coraco-brachialis,  but  wrongly  says  :  **  H  va  se  confondre  avec  la 
portion  interne  du  triceps."  A  glance  at  his  figme  (rv.  e.)  shows  that  he  has 
mistaken  the  Dorso-epitrochlien  (f.)  for  the  inner  head  of  the  Triceps. 

The  Dorso-epitrochlien  is  represented  (Henle)  in  man  by  a  constant  tendi- 
nous band  connecting  the  long  head  of  the  Triceps  with  the  Latissimus  dorsi, 
and  crossing  over  the  Teres  major.  This  band  represents  its  upper  or  proximal 
portion,  and  presents  an  instance  of  histological  substitution.  Its  distal,  or 
lower  portion,  is  represented,  as  it  seems  to  me,  in  man  by  the  intermuscular 
septum  above  the  internal  condyle  of  the  Humerus  from  which  fibres  of  the 
Pronator  radii  teres  often  arise  ;  these  same  fibres  taking  origin  in  our  Chimp, 
(as  will  be  hereafter  shown)  from  the  lower  part  of  the  tendon  of  the  Dorso- 
epitrochlien.  Prof.  Bolleston  has  kindly  pointed  out  to  me  an  account,  in  a 
book  of  notes  kept  in  the  Biological  department  of  the  Oxford  Museum,  from 
which  I  quote  the  following  extract :  **  Li  a  child  dissected,  March,  1862,  a  dis- 
tinct tendinous  band  passed  down  from  the  broad  tendon  of  the  Latissimus 
dorsi  to  the  anterior  surface  of  the  long  head  of  the  Triceps,  which  it  left  at 
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This  muscle  was  well  developed  in  An. 

LevaJtor  cmgvli  scapulce  in  Chimp,  arose  as  in  man  from  the  pos- 
terior transverse  processes  of  the  first  and  second  cervical  vertebrae, 
but  differed  from  that  in  man  in  not  having  a  fascicle  from  the  third. 
The  superior  fascicle  split,  just  before  its  insertion  into  the  superior 
inch  of  the  posterior  border  of  the  Scapula,  into  several  small  factors. 
The  second  fuRcicle  was  inserted  with  the  most  inferior  portion  of  the 
first  fascicle. 

Khomboideus  minor  in  Chimp,  was  separate  from  the  Rhomboideus 
major \  and  was  as  in  man.  In  An.  the  Bhomboidei  were  feebly 
separated,  and  the  Rhomboideus  minor  extended  up  the  ligamentum 
nucfaie  to  the  occiput. 

Bhomboideus  major  in  Chimp,  rose  and  was  inserted  as  in  man,  its 
tendon  of  origin  fu^ed  with  the  overlying  Rhomboideus  minor.  A 
carious  and  complicated  fascicle,  which  must  be  considered  as  part  of 
the  Rhomboideus  major,  rose,  JiTst,  from  the  spinea  of  the  4th  and  5th 
dorsal  vertebrsB,  that  ftora  the  4th  being  fused  with  the  most  poste- 
rior part  of  the  origin  of  the  Rhomboideus  major,  joining  it  on  its 
deep  surface :  secondly ^  from  the  spine  of  the  8th  dorsal  vertebr». 
Fromi  the  first  origin  a  muscular  slip,  1^  in.  long,  stretched  back- 
wards and  outwards ;  from  the  second  origin  a  flat  tendon,  ^  in.  long, 
ran  forward  and  outwards,  and  these  met  at  a  right  angle  opposite 
the  7th  dorsal  vertebra.  From  their  juncticm  a  muscular  band 
ran  directly  outwards  like  the  stem  of  a  Y,  the  two  origins 
forming  the  two  branches.  This  portion  was  3  in.  long,  and  was 
inserted  into  the  most  posterior  or  inferior  angle  of  the  Scapula 
with  the  most  inferior  part  of  the  Rhomboideus  major.  At  an  inch 
from  its  insertion  a  few  muscular  fibres  ran  directly  forward  to 
fuse  with  the  posterior  part  of  the  Rhomboideus  major.  An  inch 
fiuther  from  the  insertion  the  muscle  took  a  third  oidgin  from  the 
subjacent  fiiscia,  but  not  from  the  subjacent  ribs. 

No  special  nervous  slip  supplied  any  of  the  above. 

In  An.  no  such  muscle  was  found,  and  the  Rhomboideus  major 
presented  no  points  of  note. 

Serratua  rruxgnua  in  Chimp,  was  stronger  than  th^t  in  man.  It 
was  formed  of  three  portions.  The  f/rst,  or  lowest,  arose  from  the 
1st  to  the  10th  ribs,  instead  of,  as  in  man,  from  the  4th  to  the  8th 
or  9th*.  It  was  inserted  into  the  posterior  or  inferior  angle  of  the 
Scapula.  The  second,  or  middle  portion,  radiated  from  its  costal 
origin,  and  its  digitations  were  only  slightly  marked.  It  rose  from 
the  1st  and  2nd  ribs  and  intermediate  fascia,  instead  of,  as  in  man, 

light  angles.  The  mnscnlar  slip  which  represents  this  in  the  monkey  was 
quite  distinct  from  the  long  head  of  the  Triceps  in  the  Gercopithecns  cynosams, 
and  in  the  Hapale  penicillata." 

^  YroUk  (p.  18)  says  the  Bhomboids  are  not  differentiated,  but  his  was  a 
young  specimen.  Macalister  (p.  343)  says  the  same,  and  states  that  this  often 
oocnrs  in  man. 

'  Macalister  found  it  rising  from  ribs  five  to  twelve  inclnsive.  Wilder,  from 
ribs  five  to  eleven,  and  from  the  fascia  covering  the  Intercostal  muscles,  by 
slips,  of  which  the  lower  seven  interdigitated  with  corresponding  slips  of  the 
Extenial  oblique. 
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from  the  2nd  and  3rd  ribs.  It  was  inserted  into  the  whole  of  the 
base  of  the  Scapula,  with  the  exception  of  the  inch  or  so  occupied  by 
the  insertion  of  portion  1.  It  was  therefore  commensurate  with  the 
insertion  of  the  Rhomboideus  minor  and  Levator  anguli  scapalss. 
The  third  portion,  which  also  arose  froni  the  1st  rib,  and,  by  fusion 
of  its  tendon  of  origin  with  that  of  portion  2,  also  from  the  2nd  rib, 
was  overlapped  by  portion  2,  and  was  inserted  into  the  anterior  or 
superior  inch  of  the  posterior  or  dorsal  border  (base)  of  the  Scapula 
opposite  the  insertions  of  the  Levator  anguli  scapulse.  A  small 
fascicle,  rising  from  between  the  insertions  of  the  Ilio^costalis,  Lon- 
gissimus  dorsi,  and  Splenius  colli,  opposite  the  5th  cervical  vertebra^ 
was  inserted  into  portion  3  just  an  inch  from  its  origin  from  the  1st 
rib.  It  seems  to  come  under  the  category  noted  by  Professor  Wood, 
under  the  head  of  "  occipito-scapular," 

In  An.  it  differed  from  that  in  man  in  having  3  costal  attach- 
ments instead  of  9.  Of  these  the  1st  was  inserted  into  the  1st  rib 
in  nearly  its  whole  length,  the  2nd  into  the  2nd  rib  and  fibrous  tissue 
between  the  2nd  and  3rd,  the  3rd  into  the  3rd  rib.  Of  these  the 
upper  may  be  said  to  be  again  subdivided  almost  equally  by  an  apor 
neurosis.  It  thus  extended  only  as  far  down  as  the  3rd  instead  of 
the  8th  rib,  as  in  man.  This  latter  difference,  however,  was  not  at 
first  sight  conspicuous ;  for  a  second  muscle,  seen  on  examination  to 
belong  to  a  deeper  layer,  extended  down  to  the  interspace  between 
the  8th  and  9th  ribs'. 

Supraapinatus  and  Infraapinatua  in  both  were  as  in  man. 

Teres  minor  in  Chimp,  differed  from  that  in  man,  by  rising  from 
the  middle  third  instead  of  the  anterior  two-thirds  of  the  ventral 
edge  and  adjacent  part  of  the  infraspinous  fossa  of  the  Scapula.  In 
An.  it  was  as  in  man. 

Teres  major  in  Chimp.,  larger  than  in  man,  rose  from  the  pos- 
terior or  dorsal  2^  inches  of  the  posterior  edge  of  the  Scapula  and 
the  adjacent  part  of  the  infraspinous  and  subscapular  fossae,  abutting 
on,  and  partially  overlapped  by,  not  separated  by  an  inch  from  the 
long  head  of  the  Triceps.  It  was  inserted  as  in  man.  There  was 
no  such  connection  with  the  internal  bead  of  the  Triceps  as  is 
described  by  Duvemoy.  In  An.  it  arose  from  the  posterior  half  of 
the  Scapula. 

Triceps  and  Biceps  in  both  were  as  in  man. 

Coraoo-hrachialis  in  Chimp,  was  divided  into  2  parts,  by  a  cellu- 
lar interval,  1^  in.  long,  through  which  the  Musculo-cutaneous  nerve 

^  This  remarkable  slip  is  not  found  in  man,  nor  was  it  present  in  my 
Chimp.  It  was  seen  to  rise  from  the  angles  of  the  first  to  the  seventh  ribs  be- 
neath the  Serratus  magnos  in  a  line  between  the  origins  of  the  Longissimns 
dorsi  and  Saoro-lmnbalis,  and  was  attached  to  ribs  four  to  nine.  It  seemed  to. 
be  a  specialisation  of  the  external  intercostals. 

In  an  adnlt  An.,  examined  with  a  view  to  ascertain  the  constancy  of  some  of 
the  peculiarities  noticed  in  this  yomig  animal,  the  Serratus  magnns  was  found 
to  extend  to  the  tenth  rib,  bnt  the  additional  slip  noticed  above  was  absent. 

Henle  mentions  a  deep  layer  to  the  Serratus  magnus  rising  from  the  first  or 
second  rib,  but  fusing  with  the  deep  surface  of  the  muscle.  A  somewhat  gin^iifty 
arrangement  was  found  in  the  Pectoralis  major  of  my  Chimp. 
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paased.  The  inner  of  the  2  divisions  thus  formed  was  fused  with  the , 
coraooid  head  of  the  Biceps  \  In  An.  it  was  soon  divided  into  two 
portions,  of  which  one  was  inserted  into  the  neck  of  the  Humerus 
on  the  inner  side  of  the  inner  edge  of  the  bicipital  groove,  and  cor- 
responded with  the  3rd  human  variety  of  Wood.  The  other  portion 
was  inserted  into  the  middle  fifth  of  the  inner  side  of  the  Humerus, 
just  anteriorly  to  the  origin  of  the  inner  head  of  the  Triceps,  and  in 
a  Ime  between  that  and  the  Brachialis  anticus.  It  seemed  to  con*e- 
spond  with  Wood's  1st  variety.  It  was  divided  from  the  Biceps  by 
the  Muaculo-cutaneous  nerve,  which  did  not  pierce  the  muscle  as 
normally  in  man,  or  as  it  did  in  Chimp. 

Brachialis  anticus  in  both  as  in  man*. 

jSuhanconetis  in  Chihp.  as  in  man. 

Aruxm/eua  in  both  as  in  man. 

SupincxJtor  radii  longua  in  both  as  in  man. 

Extensor  carpi  radiaMs  longior  in  both  as  in  man,  except  that  in 
Air.  the  muscular  belly  was  not  differentiated  from  Ext.  c.  r.  br.  In 
Ghdcp.  the  remainder  of  the  superficial  extensors  had,  as  in  man, 
a  common  origin,  and  were  not  differentiated  till  they  had  passed  one- 
third  down  the  forearm.  It  will  be  best  to  follow  the  description  of 
the  arrangement  in  the  human  subject,  and  to  note  the  differences^. 

Extensor  ca/rpi  radialis  brevior  as  in  man. 

Extensor  cormnimis  digitorum  in  Chimp,  as  in  man,  except  that 
the  little  finger  of  the  right  hand  received  only  a  slip  from  the 
tendon  going  to  the  ring-finger,  just  opposite  the  metacarpo-phalan- 
gea)  articulation^ 

Extensor  minimi  digiti  in  Chimp,  was  as  in  man^     In  Ax.  it, 

^  This  arrangement  has  been  noticed  in  man  by  Wood  {Camh,  Joum.  of 
Anat.  and  Phys-  1867,  p.  46),  and  called  by  him  Variety  2.  There  was  no  third 
Variety  of  Vvood  (also  known  as  Goraco-brachialis  brevis  vel  superior,  and 
Botator  humeri).  Macalister  found  a  rudiment  of  it  in  his  Chimp.,  and  he  says 
he  has  found  it  represented  in  all  Quadrumana.  A  slip  which  I  have  mentioned 
onder  "  Dorso-epitrochlien,"  found  by  me  to  be  tendinous,  by  Vrolik  to  be  mud- 
fiular,  joined  the  inner  division  of  the  Coraco-brachialis  with  the  Dorso-epitro- 
ehlien.     This  is  described  by  Wood  in  Variety  2. 

'  BoUeston  found  in  both  arms  of  a  Chimp,  a  muscular  slip  parting  from  the 
upper  and  outer  part  of  this  muscle,  and  losing  itself  in  the  fascia  of  the  fore- 
arm. This  is  not  noticed  by  Vrolik  or  Duvernoy,  nor  did  I  find  it  in  my 
specimen. 

'  Vrolik,  while  professing  to  do  this  (**  de  meme  que  chez  I'hommeJ,  has  de- 
scribed a  superficial  Extensor  Indicis.  Now,  while  it  is  true  that  this  fascicle 
was  as  distinct  as  that  of  the  Extensor  carpi  radialis  brevior,  it  is  also  the  fact 
that  careful  dissection  will  distinguish  an  Extensor  medii  digiti,  the  muscu- 
lar fascicle  of  which  was  however  covered  by  the  fascicle  supplying  the  Index  on 
one  side,  and  by  that  suppl3dng  the  little  finger  (Extensor  minimi  digiti)  on  the 
other. 

^  Macalister,  Vrolik,  and  Moore  found  no  tendon  to  the  little  finger.  Mac- 
alister and  Wilder  found  the  tendons  not  readily  divisible  :  they  were  readily 
divisible  in  mine.  This  slip,  as  well  as  one  between  the  ring  and  middle  fingers 
(less  well  marked  in  the  Chimp,  than  in  man),  is  present  in  man  in  addition  to 
the  proper  tendon  to  the  little  finger. 

5  This  muscle  was  found  by  BoUeston  in  the  Chimp.  Wood  has  found  in 
the  human  subject  cases  of  two  tendons,  two  muscles,  and  an  additional  tendon 
to  the  ling  finger.    Vesalius  (i.  258)  describes  a  tendon  of  this  muscle  going  to 
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differed  considerably  from  that  in  man.  Kising  in  common  with  the 
Extensor  communis  digitonim  from  the  external  condyle  of  the 
Humerus,  but  also  from  the  fascia  covering  the  upper  end  of  the 
Radius,  it  passed  down  through  its  proper  ring  in  the  annular  liga- 
ment, to  be  inserted  into  the  outer  side  of  the  base  of  the  Ist 
phalanx  of  the  little  finger,  and  by  a  second  tendon  into  the  outer 
side  of  the  base  of  the  1st  phalanx  of  the  ring-finger.  This  arrange- 
ment has  been  noticed  in  the  human  subject  by  Wood  and  Vesalius 
(see  note  5  in  preceding  page). 

Extensor  carpi  lUnaris  in  Chimp,  as  in  man  \  In  An.  it  had  no 
origin  from  the  ulna. 

Supinator  radii  brevis  in  both  as  in  man. 

Extensor  ossis  metaca/rpi  pollicis  consisted  of  two  quite  separate 
bellies  (as  its  homologue,  the  Tibialis  anticus,  did  in  the  leg),  having 
the  same  2  insertions  as  the  single  muscle  in  man.  Of  these  bellies 
that  into  the  Trapezium,  and  the  prolongation  by  a  tendinous  slip 
into  the  Abductor  pollicis  (noticed  under  that  muscle),  had  the  more 
superficial  orio;in*.  In  An.  it  was  not  double,  but  had  a  double  in- 
sertion into  the  Trapezoid  bone  and  the  base  of  the  metacarpal  bone 
of  the  thumb,  its  tendon  containing  a  sesamoid  cartilage  (replaced  in 
man  by  a  bursa  mucosa)  in  relation  with  the  quadrupedal  habits  of 
the  animal. 

Extensor  primi  intemodii  poUicis  was  absent  in  both*.  In  An. 
its  absence  was  more  easily  detected  on  account  of  the  singleness  of 
the  Ext.  met.  poll. 

Extensor  secundi  intemodii  poUicis  in  Chimp.,  as  often  in  man, 
gave  a  slip  to  the  first  phalanx  also.  It  rose  from  the  2  in.  or  2  J  in. 
in  the  middle  portion  of  the  Ulna,  instead  of  from  its  lower  hal£ 
In  An.  it  was  as  in  man. 


join  the  tendon  of  the  Extensor  communis  to  the  ring  finger  in  man.  Macalis- 
ter  found  it  in  the  Chimp.,  sending  a  single  tendon  to  the  little  finger  only. 

^  Macalister  found  a  tendon  which  he  calls  **Ulnaris  quinti'*  prolonged  to 
the  first  phalanx  of  the  little  finger ;  as  in  the  case  of  the  Peroneus  brevis 
(the  homologue  in  the  leg  of  the  Extensor  carpi  nlnaris)  in  my  Chimp.  This 
is  also  mentioned  in  man  by  Theile  and  Wood. 

«  The  muscle  is  described  by  Vrolik  (p.  20)  as  two  muscles  which  he  calls 
**  petit  Extenseur'*  and  "grand  Abducteur.'*  He  also  found  an  additional  tendon 
inserted  into  a  sesamoid  bone  between  the  Scaphoid  and  Trapezium,  the  two 
others  being  inserted  into  the  base  of  the  metacarpal  bone  and  the  Trapezium 
respectively.  Humphry  found  one  tendon  inserted  into  the  Scaphoid  and  meta- 
carpal (which  in  mine  and  Macalister*s  ended  in  the  Trapezium),  the  second 
attached  to  the  metacarpal.  He  says,  Yrolik,  Wilder,  and  Wyman  found  the 
same  arrangement  as  Humphry.  The  muscle  has  been  found  in  man  double, 
and  also  sending  a  slip  on  to  the  Abductor  pollicis,  by  Wood.    (Pr.  R.  S.  1866.) 

^  Henle  says  that  this  muscle  sometimes  increases  its  size  at  the  expense  of 
the  Extensor  ossis  metacarpi  poUicis,  which  would  represent  exactly  the  reverse 
state  to  that  which  obtains  in  the  Chimp.  The  two  cases  show,  however,  the 
interdependence  of  these  muscles.  Bolleston  found  the  muscle  present  in 
a  Chimp.  In  my  Chimp,  two  apparently  separate  muscles  which  crossed  the 
tendons  of  the  radial  extensors  of  the  carpus,  and  seemed  to  be  from  their  posi- 
tion the  Extensores  ossis  metacarpi  and  primi  intermodii  pollicis,  respectively, 
were  really  the  two  separate  divisions  of  the  Extensor  ossis  metacarpi  polliciB, 
as  was  shewn  by  their  insertion. 
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Extensor  Indicia  as  in  man  in  Chimp.\  In  An.  it  gave  a  tendon 
to  the  middle  linger,  as  well  as  to  the  Index. 

Flexor  ca/rpi  ulna/ria  as  in  man  in  Chimp.  In  An.  it  rose  from 
the  internal  lateral  ligament,  as  well  as  from  the  condyle ;  the  second 
rose  from  the  Olecranon  and  the  upper  end  only  of  the  inner  and 
anterior  border  of  the  Ulna. 

Palmaris  longua  in  both  as  in  man ;  it  was  partly  inserted  into 
the  anterior  annular  ligament,  as  in  a  Chimp,  dissected  by  Rol- 
leston. 

Flexor  ca/rpi  radicUis  in  Chimp,  as  in  man,  except  that  its  tendon 
was  not  free  from  muscular  fibres  till  it  reached  the  annular  liga- 
ment.    In  An.  it  was  as  in  man,  but  relatively  smaller. 

Fronator  radii  teres  in  Chimp,  was  inserted  lower  down  the 
fU^iius  than  in  man,  aud  some  of  its  fibres  rose  from  the  tendon  of 
the  Dorso-epitrochlien  *.  lu  An.  the  second  head  of  origin  from  the 
coronoid  process  of  the  Ulna  was  absent. 

Flexor  mblimis  digitorum  in  Chimp,  as  in  man,  with  the  follow- 
ing exceptions,  which  were  the  same  in  both  hands.  The  fascicles 
to  the  different  digits  were  more  differentiated  proximally  than  in 
man,  and  the  tendons  were  much  longer.  The  fascicle  to  the  middle 
finger  alone,  instead  of  those  to  the  middle  and  ring  fingers,  took  an 
additional  origin  from  the  Kadius^     In  An.  it  had  no  origin  from 

^  It  was  found  by  Bolleston  and  Duvemoy,  but  not  by  Vrolik ;  Macalister 
and  Humphry  found  a  second  tendon  to  the  middle  finger.  Wilder  found  it  as 
I  did.  See  Wood  for  human  varieties.  The  old  dictum  that  *'no  ape  can 
point"  is  therefore  abundantly  disproved. 

^  This  latter  difference,  however,  was  only  apparent,  for  these  additional 
fibres  rise  in  man  (when  they  are  present)  from  an  intermuscular  septum  above 
the  internal  condyle  of  the  Humerus,  having  the  same  position  as  the  tendon  of 
the  Dorso-epitrochlien  in  the  Chimp.,  and  seem  to  me  to  furnish  the  means  of 
identifying  the  above-mentioned  intermuscular  septum  in  man  as  the  homo- 
logoe  of  the  tendon  of  the  Dorso-epitrochlien.  (For  further  particulars  see 
under  the  Dorso-epitrochlien.  We  shall  find  a  parallel  instance  in  the  tendon 
of  the  Glutseus  maximus,  which  furnishes  origin  to  some  fibres  of  the  Vastus 
eztemus.)  The  two  heads  of  origin  in  the  Chimp,  were  divided  and  innervated 
by  the  Median  nerve,  as  in  man. 

*  Macalister  found  no  radial  origin.  In  Bolleston*s  Chimp.,  the  only  fas- 
cicle with  a  radial  origin  was  that  to  the  Index.  I  can  find  no  other  instance  of 
this  in  man  or  monkeys  :  it  throws  much  Hght  on  the  way  in  which  a  muscle 
may,  so  to  say,  transfer  its  origin  ;  as,  for  instance,  the  Flexor  hallucis  does,  the 
homologue  of  which  in  the  hand  rises  from  the  Badius,  while  it  rises  from  the 
Fibula,  the  homologue  of  the  Ulna.  In  my  An.,  as  will  be  seen  on  referring  to 
the  description  of  the  Flexor  longus  hallucis,  the  latter  muscle  is  seen  in  the 
process  of  transference,  having  hfdf  its  fibres  of  origin  from  the  Tibia.  By  the 
time  that  man  was  evolved,  the  origin  of  this  muscle  had,  however,  quite  esta- 
blished itself  on  the  Fibula  alone,  for  Henle  remarks  that  it  is  very  invariable. 
The  case  plainly  put  is  this :  In  the  same  muscular  stratum  a  fascicle  rising 
from  one  or  other  side  is,  as  a  rule,  differentiated  to  a  definite  digit  or  insertion ; 
this  fascicle,  however,  by  not  constantly  arriving  at  the  same  destination, 
reminds  us  that  the  muscular  stratum  to  which  it  belongs  was  originaUy  un- 
differentiated, and  was  capable  of  a  variety  of  differentiations.  The  fascicle 
to  the  little  finger  arose  from  the  internal  condyle  of  the  Humerus,  not  in 
common  with  the  rest  of  the  Flexor  sublimus  digitorum  (except  by  a  small  ten- 
dinous band),  but  in  common  with  the  Flexor  carpi  ulnaris.  Macalister  says 
Mr  Moore  found  two  tendons  to  the  ring  finger,  none  to  the  little  finger^  bat 
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the  coroQoid  process  of  the  Ulna  and  the  oblique  line  of  the  Itadins. 
Traced  upwards  from  under  the  annular  ligament  the  tendons  deve- 
loped muscular  bellies;  at  middle  of  the  forearm  the  muscle  split 
into  two  portions;  the  radial  side  subdivided.  One  subdivision 
fused  with  the  FL  c.  r.,  and  ran  with  it  and  the  Pronator  radii  teres 
to  the  internal  condyle.  The  other  subdivision  fused  a  little  fui-ther 
on  with  a  slip  (which  was  a  proximally  extended  representative  of  a 
common  arrangement  found  in  roan,  and  called  "Fasciculus  exilis''  by 
Henle^,  extending  from  this  muscle  to  the  Flexor  longus  pollicis  or 
Flexor  profundus  digitprum),  which  ran  from  the  internal  lateral 
ligament  and  internal  condyle  to  fuse  with  the  Flexor  prof,  digit/ 
with  which  it  had  a  common  origin.  The  other  primaiy  portion 
fused  first  with  the  Fl.  c.  u.  and  then  with  the  Palmaris  longus,  with 
both  of  which  it  rose  from  the  internal  condyle  and  internal  lateral 
ligament. 

Flexor  profundus  digitorum  in  Chimp,  rose  (as  was  also  the  casei 
with  the  other  flexor  muscles)  from  the  superior  two-thirds  instead  of 
three- fourths  of  the  Ulna.  Its  insertion  also  differed  in  not  including 
a  tendon  to  the  Index,  which  was  supplied  with  one  by  the  Fl.  1.  p. ; 
as  in  all  the  flexors  its  tendons  were  longer  and  the  fascicles  more 
differentiated  than  in  man.  In  both  hands  the  muscular  bellies  and 
tendons  to  the  middle  and  ring  fingers  were  more  or  less  closely 
connected  with  each  other,  and  with  those  of  Fl.  1.  p.*  In  An.  it 
differed  from  that  it  man  in  rising  from  the  upper  two-thirds  of  the 
Hadius  as  well  as  of  the  Ulna^  and  in  giving  a  tendon  to  the  thumb 
(that  is,  the  origin  and  insertion  of  the  Flexor  longus  pollicis  were 
merged  in  this  muscle).  A  muscular  slip  was  differentiated  to  the 
little  finger,  though  it  was  also  attached  by  connecting  &.scia  to  the 
main  tendon  moving  the  other  fingers. 

Flexor  longus  pollicis  rose  in  Chimp,  as  in  man,  but  had  two 
tendons,  one  to  the  Index,  which  was  large,  while  that  to  the  thumb 
was  small  ^     The  tendon  to  the  Index  pierced  the  sublimis  tendon 

Wilder  and  Macalister  fotind  four  tendons  as  nsnal.  In  both  man  and  Chimp., 
however,  the  fascicle  to  the  Index  is  most  deeply  placed,  then  that  to  the  middle 
finger,  then  that  to  the  ring  finger.  In  each  case  the  fascicle  to  the  middle 
finger  rising  more  radially  than  that  to  the  Index,  their  tendons  cross,  that  to 
the  Index  lying  the  more  deeply.  In  each  case  the  tendons  pass  nnder  the 
annular  ligament  in  pairs,  those  to  the  two  middle  digits  lying  superficially.  In 
the  Chimp,  the  fascicle  to  the  Index  was  somewhat  peculiar ;  rising  by  two  dis- 
tinct heads  from  the  same  origin,  viz.  that  which  was  common  to  sil  the  super- 
ficial flexor  muscles  :  it  developed  a  tendinous  marking  on  the  anterior  surface 
of  the  more  internal  of  these  two  heads,  which  only  extended  for  half  an  inch, 
and  gave  this  portion  the  appearance  of  being  digastric.  Careful  inspection, 
however,  showed  that  this  tendinous  portion  took  an  oblique  direction  through, 
the  fascicle,  and  appeared  again  on  its  deeper  or  posterior  surface.  Here  it  soon 
again  disappeared,  but  an  inch  above  the  point  of  its  disappearance  a  similar 
tendinous  marking  appeared  on  the  superficial  or  anterior  surface  of  the  fascicle, 
which  was  continued  into  the  proper  tendon.  The  tendons  were  inserted  into 
the  phalanges  as  in  man. 

1  P.  197. 

*  Macalister  found  the  muscle  not  distinct  from  the  Flexor  longus  pollicis. 
Wilder  found  them  separate  in  a  Chimp.,  Duvemoy  in  a  GonUa. 

'  This  want  of  differentiation  is  sometimes  partly  retained  in  man,  as 
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as  if  part  of  the  Flexor  profundus  digitorum,  as  indeed  the  whole 
muscle  really  is.  The  muscle  was  so  far  differentiated  into  two  that 
the  muscular  fibres,  which  ended  in  the  tendon  going  to  the  thumb, 
extended  much  farther  distally  along  the  common  tendon  than  did 
those  which  ended  in  the  tendon  going  to  the  Index,  and  these  (so 
to  speak)  would  soon  become  separate  in  their  whole  course.  The 
origin  of  the  Fl.  .1.  p.  from  the  Radius,  of  the  Fl.  1.  h.  from  the 
Fibula  (the  homologue  of  the  Ulna),  has  been  noticed  under  the 
Fl.  8.  d.^  In  An.  it  was  absent,  or  rather  undifferentiated  from  the 
FL  pr,  d. 
r      Framtar  quadraitis  in  both  as  in  man. 

Zumbricales  in  Chimp,  as  in  man,  except  that  the  4th  arose  not 
at  all  from  the  tendon  of  the  Fl.  pr.  d.  going  to  the  little  finger,  but 
fr^m  the  ulnar  side  of  the  tendon  going  to  the  ring  finger,  stretching 
over  the  tendon  and  blending  at  its  origin  with  that  of  the  Lum- 
bricalis  of  the  ring  finger.  The  2nd,  as  often  in  man,  rose  partly 
from  the  idnar  side  of  the  tendon  of  the  Fl.  pr.  d.  going  to  the 
Index.     In  An.  they  were,  on  the  whole,  as  in  man. 

PcUmaris  brevis  in  Chimp,  (as  far  as  could  be  seen  from  the  shred 
of  it  which  alone  was  left,  the  animal  having  been  previously 
skinned)  was  as  in  man. 

Abdtictor  pollicia  in  Chimp,  as  in  man.  It  was  not  split  into 
slips.  Macalister  seems  to  have  found  it  the  same.  In  An.  it  rose 
by  4  heads,  the  origin  from  the  annular  ligament  being  subdivided 
into  3  divisions.  We  shall  find  several  other  instances  of  redupli>- 
cation  in  the  muscles  of  this  animal,  e,  g.  in  the  Iliaous,  Psoas, 
Flexor  brevis  minimi  digit!  (hand),  Extensor  brevis  digitorum  (foot), 
Abductor  hallucis,  <&c. 

Opponeus  pollicia  in  both  as  in  man'. 

Flexor  brevis  pollicia  in  Chimp,  as  in  man*.  It  was  supplied,  a^ 
in  man,  by  the  Median  nerve. 

Under  this  muscle  we  must  notice  the  ^^  Interosseua  vola/ri^ 
prirmua^^  of  Henle.  It  rose  in  Chimp,  from  the  radial  corner  of  the 
Os  magnum,  and  from  the  ligaments  covering  it,  not  from  the  meta- 

observed  by  Henle,  Wood,  and  Tamer,  a  musoular  slip  from  the  Flexor  longns 
pollicis  eending  a  tendon  to  join  the  tendon  of  the  Flexor  profundus  digitorum 
to  the  Index. 

^  The  tendon  to  the  pollex  crossed  the  other  tendons  of  the  Fl.  p.  d.  in 
Homphiy's  bnt  not  Macalister's  specimen.  Yrolik  found  no  tendon  to  the 
thumb ;  Humphiy  found  the  tendon  to  the  thumb  rising  as  a  slender  tendon 
from  the  palmar  fascia  and  going  to  the  last  phalanx  of  the  thumb  in  one  spe- 
cimen, and  in  another  as  a  long  thin  tendon  from  the  ulnar  side  of  the  Flexor 
profundus.  Wyman  found  it  as  Macalister,  Wilder  found  it  conjoined  with  the 
Flexor  profundus  indicis.  In  both  hands  of  my  specimen  there  was  a  good  deal 
of  tendinous  connection  at  the  origin  of  the  tendons  with  those  of  the  Flexor 
profundus  digitorum  going  to  the  middle  and  ring  fingers. 

*  Duvemoy  describes  it  in  the  Chimp,  as  divided  into  two  portions,  one  rising 
higher  than  the  other  on  the  annular  ligament,  and  the  longer  fascicle  inserted 
more  externally  than  the  shorter :  but  this  was  not  the  case  in  my  specimen. 
Dr  Embleton  found  it  absent  in  a  young  Chimp. 

>  Maoalister  found  it  as  I  did^ut  Humphry  found  the  outer  portion  extend-, 
ing  beyond  the  first  phalanx, 
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carpal  directly  as  in  man  \     In  An.  the  M.  br.  p.  seemed  to  be  as 
in  man. 

Adductor  pollicis  and  Abductor  mmimi  digiti  in  both. 

Flexor  brevis  minimi  digiti  in  Chimp,  arose  as  in  man,  bnt  was 
inserted  not  together  with  the  Abductor  minimi  digiti  but  distally 
to  it  in  the  same  line,  by  two  tendons,  of  which  the  external  or 
radial  was  more  distally  inserted  than  internal  or  ulnar.  It  also 
gave  two  tendinous  slips  to  the  Abductor  minimi  digiti,  with  which 
in  man  it  is  often  fused.  In  An.  it  was  not  marked  off  from  the 
Abductor  minimi  digiti  by  the  deep  branch  of  the  ulnar  nerve.  The 
head,  rising  from  the  annular  ligament,  was  split  into  three,  placed 
in  axial  series  (thus  furnishing  another  instance  of  reduplication  of 
muscles,  such  as  we  have  noticed),  and  the  ulnar  nei've  passed  between 
these  and  the  fourth  head,  which,  as  part  of  the  muscle  in  man,  rose 
from  the  tip  of  the  hooked  process  of  the  unciform  bone.  All  of 
these  heads,  except  the  most  radially,  which  was  also  the  most  dis- 
tally placed,  of  those  rising  from  the  annular  ligament,  were  more  or 
less  fused  during  some  part  of  their  course  with  each  other  and  veith 
the  Abductor  minimi  digiti,  and  were  inserted  together  into  the 
base  of  the  first  phalanx  of  the  little  finger;  the  most  radially  placed 
(before  mentioned)  having  a  similar  but  separate  insertion. 

Opponens  minimi  digiti  was  in  both  as  in  man. 

Dorsal  interossei  in  Chimp,  were  4.  Abductors  from  the  axis  of 
the  middle  finger;  the  "Abductor  indicis-'  was  more  largely  deve- 
loped than  in  man.  It  had  a  double  origin  from  the  index  meta- 
carpal, one  from  the  base,  the  other  from  about  two-thirds  of  its 
length.  The  radial  artery,  as  in  man,  separated  the  origin  of  the 
metacarpal  of  the  thumb  from  that  of  the  metacarpal  of  the 
Index.  It  was  inserted  as  in  man.  The  other  dorsal  Interossei 
were  as  in  man'. 

Falmar  interossei  six  in  number  in  Chimp.',  each  ix)se  from  the 
whole  of  the  metacarpal  of  the  digit  into  which  it  was  inserted,  and 

1  Bolleston  found  it  in  his  Chimp.    Wood  mentions  its  presence  in  man. 

^  Macalister  found  them  all  as  in  man.  In  Ateles  fuliginosns,  in  which  the 
thumb  is  represented  by  a  rudimentary  metacarpal,  he  found  them  thus  :  "Of 
palmar  Interossei  there  are,  Ist,  a  normal  first  palmar  from  the  2nd  metacar- 
pal to  the  Index ;  2nd,  a  thin  superficial  palmar  rising  from  the  front  of  the 
3rd  and  4th  metacarpals,  and  inserted  into  the  uhiar  side  of  the  first  phalanx 
of  the  Index ;  this  muscle  looks  like  an  Adductor  pollicis  with  a  displaced  inser- 
tion ;  the  other  two  palmar  Interossei  are  normal.  To  the  metacarpal  of  the 
poUex  two  small  muscles  are  attached,  one  to  the  uhiar,  one  to  the  radial 
sidd,  both  springing  from  the  second  row  of  the  carpus ;  the  inner  of  these  may 
be  an  Interosseus  primus  volaris,  or  a  flexor;  the  outer  is  evidently  the 
adductor." 

3  According  to  Duvemoy  they  are  three  in  number  (t.  e,  he  reckons  four,  in- 
cluding the  Adductor  pollicis),  and  aU  "  adduct ''  to  the  axis  of  the  middle 
finger ;  they  rise  from  the  metacarpal  bone  of  the  digit  into  which  they  are 
inserted,  in  its  whole  length,  and  partly  from  the  adjacent  side  of  the  adjacent 
metacarpal.  It  is  plain  that  he  only  considers  those  as  palmar  Interossei  which 
are  inserted  into  digits  which  have  no  other  slip  of  insertion  from  the  dorsal 
Interossei  on  the  same  side,  viz.  the  Index,  ring,  and  little  fingers.  As,  how- 
eTer,  several  other  slips,  placed  on  the  palmar  aspect  of  the  dorsal  Interossei, 
and  concealed  by  them  from  the  dorsal  aspect,  are  provided  with   distinct 


MUSCLES  AND  NERVES  OP  A  CHIBiPANZEE  AND  ANUBIS.    189 

^m  the  base  of  the  adjacent  one,  and  was  inserted  partly  into  the 
base  of  the  first  phalanx,  partly  into  the  extensor  tendon,  more  dis- 
tally  than  the  insertion  of  the  dorsal  Interossei.  No.  1,  chiefly  from 
met.  n.,  partly  from  met.  iii.,  inserted  into  the  Index  which  it  ad- 
dncted.  No.  2,  principally  from  met.  iii.,  partly  from  met.  ii., 
inserted  into  the  middle  finger,  which  it  abducted  radiad.  No.  3 
rose  principally  from  met.  iii.,  partly  from  met.  iv.,  and  fix)m  an  in- 
termnscolar  septum,  described  below,  inserted  into  the  middle  finger, 
which  it  abducted  ulnttd.  No.  4,  principally  from  met.  iv.,  partly 
from  met.  iii.,  and  from  an  intermuscular  septum  at  the  origin  of  the 
Adductor  pollicis,  inserted  into  the  ring  finger,  which  it  adducted. 
No.  5,  principally  met.  iv.,  partly  from  met.  v.,  and  from  an  inter- 
muscular septum,  described  below,  inserted  into  the  ring  finger, 
which  it  abducted.  No.  6,  principally  from  met.  v.,  partly  from 
met.  IT.,  and  frx)m  an  intermuscular  septum,  inserted  into  the  little 
finger,  which  it  abducted  K 

Dorsal  mterossei  in  An.  (which  strictly  ought  not  to  be  called 
dorsal,  as  none  had  a  dorsal  origin)  rose  from  the  distal  part  of  the 
palmar  ligament,  and  also  from  the  bases  of  the  metacarpal  bones 
into  which  they  were  inserted;  the  1st  ("Abductor  indicia")  having 
also  an  origin  from  the  base  of  the  metacarpal  of  the  thumb.  This 
muscle  had  also  a  raphe,  which  united  it  to  the  other  indical  (2nd) 
doFHal  Interosseus.  They  were  7  in  number  (as  Church  found  the 
palmar  set  in  the  Cebns  and  Inuus  nemestrinus);  all  the  fingers  had 
two,  inserted  on  each  side,  and  alternately  abducting  and  adducting, 
except  the  little  finger,  which  had  one  only. 

J^almar  rose  from  the  distal  part  of  the  deep  palmar  ligament 
in  common  with  the  dorsal  set.  They  had  a  common  origin,  were 
flat,  and  concealed  the  subjacent  ones  from  view.  They  adducted 
the  little  and  ring  fingers  (inwards).  According  to  Church's  de- 
scription' of  the  Cebus  and  Inuus  nemestrinus  they  resembled  the 
same  muscles  in  those  monkeys  generally,  but  differed  in  number;  all 
w«re  much  like  those  of  the  Camivora. 

Some  general  remarks  on  the  Interossei  will  be  found  under  the 
description  of  those  in  the  foot. 

tendons  separately  inserted,  it  is  better,  I  think,  to  describe  the  paknar  Inter- 
ossei as  six  in  number.     Church  found  seven  in  the  Orang. 

1  The  intermuscular  septa  mentioned  above,  from  which  Nos.  3  to  6  partly 
rose,  were  those  between  adjacent  palmar  Interossei.  Since  the  palmar  Inter- 
ossei in  man  are  all  addnctors,  sc.  of  the  Index,  ring,  and  little  fingers,  these 
were  represented  by  the  1st,  4th,  and  6th  iu  the  Chimp.;  the  abdnctors,  sc. 
two  of  the  middl3  and  one  of  the  ring  finger,  were  palmarly  divaricated  portions 
of  the  2nd,  3rd,  and  4th  dorsal  Interossei  of  man.  They  were,  however,  in  my 
Chimp,  quite  separate  and  palmarly  placed.  EoUeston  describes  them  thus 
in  the  Chimp.:  "The  dorsal  Interossei  have  their  two  heads  from  the  opposed 
faces  of  the  metacarpals  less  intimately  connected  than  in  man,  and  the  head 
from  the  metacarpal  of  the  digit  into  which  this  muscle  is  inserted,  sends  its 
tendon  into  the  fibrous  extensor  expansion  on  the  dorsum  of  the  digit,  whilst 
the  other  head  has  its  insertion  into  the  basal  phalanx,  and  having  its  origin 
placed  dorsally,  and  connected  with  both  metacarpals  at  their  carpal  end,  has 
its  insertion  palmarly  to  that  of  the  other  head.'* 

»  P.  9. 


Diaph/ragvn  was  carefully  examined  in  Chimp.,  and  was  found 
strikingly  anthropomorphic ;  the  4  weak  places  (2  on  each  side),  in 
which  in  man  diaphragmatic  or  phrenic  hernia  sometimes  occurs, 
viz.  on  each  side  of  the  ensiform  cartilage,  and  also  between  the 
origin  of  the  greater  muscle  from  the  last  rib,  and  that  from  the 
Ligamentum  ai*cuatum  externum,  were  as  well  marked  in  the  Chimp. 
as  in  man. 

Lower  Limb. 

Femv/r  possessed  a  Ligamentum  teres,  in  both  Chimp,  and  An., 
as  in  all  Quadrumana  except  the  Orang. 

Psoas  parvus  in  Chimp,  rose  from  the  last  (13th)  dorsal  and  first 
lumbar  vertebrae,  was  attached  to  the  bodies  of  the  succeeding  ver- 
tebrae by  a  fascia  which  overlaid  the  Psoas  magnus,  and  received  from 
it  and  transmitted  to  Ps.  p.  a  few  fibres.  It  overlaid  the  Ps.  m.,  and 
ended  in  a  fiat  tendon  which  was  inserted  into  the  lower  part  of  the 
Ilium  at  the  ilio-pectineal  line,  just  where  the  femoral  vessels  emerged. 
In  An.  it  was  well  developed,  rose  from  the  intervertebral  space 
between  the  1st  and  2nd  lumbar,  and  fr*om  the  fascia  iliaca  and 
transversaJis  as  far  down  as  the  6th  lumbar,  where  its  tendon,  which 
1«ras  very  strong,  began.  It  was  continuous  with  Poupart's  ligament, 
and  was  inserted  into  the  whole  length  of  the  upper  border  of  the 
Pubes  and  lowest  part  of  the  Ilium,  crossing  the  Psoas  magnus  as  it 
left  the  pelvis.  In  man  this  muscle  is  very  variable  and  inconstant, 
but  geneiuUy  rises  from  the  last  dorsal  and  first  lumbar  vertebrae. 

Psoas  vMignus  in  Chimp,  rose  from  the  last  dorsal  v.,  from  the 
inferior  surfiice  of  the  interior  inch  of  the  last  rib;  from  the  body  and 
transverse  process  of  all  the  (4)  lumbar  v.  and  the  tendinous  arches 
passing  across  the  hollow  formed  by  the  constricted  portions  of  their 
bodies,  becoming  continuous  with  the  Iliacus  below  this  origin.  It 
was  inserted  with  the  Iliacus  as  in  man.  In  An.  it  difiered  from 
that  in  man  in  rising  not  higher  than  the  intervertebral  space 
between  the  1st  and  2nd  lumbar  v.  instead  of  from  the  last  dorsal  v. 
It  was  in  two  distinct  parts;  an  external  and  superior,  rising  from 
the  intervertebral  spaces  between  the  1st  and  2nd  lumbar  v.  and 
down  as  far  as  between  the  5th  and  6th  lumbar  v.  supplied  by  the 
Anterior  crural  nerve ;  and  an  internal  and  inferior,  rising  fit>m  the 
intervertebral  space  between  the  3rd  and  4th  lumbar  v.  and  as  far 
down  as  the  7th  luml)ar  v.  (this  increased  number  of  lumbar  vertebrae 
accounts  for  many  difierences  both  of  muscles  and  nerves),  supplied  by 
the  3rd  lumbar  nerve.  In  man  the  whole  muscle  is  supplied  by  the 
2nd  lumbar  nerve.  The  two  divisions  were  separated  by  the  course 
of  the  lumbar  nerves.  This  furnishes  another  instance  of  reduplica- 
tion, and  this  set  of  muscles  (the  two  Psoas  and  Iliacus)  was  much 
s^lit  up  in  this  animal. 

Iliacus  rose  in  Chimp,  as  in  man,  and  soon  fused  with  the  Psoas . 
magnus,  the  fibres  running  obliquely  on   each  side  into  the  Psoas 
magnus  and  its  tendon,  and  gradually  enveloping  it  from  each  side.  In 
An.  it  was  on  the  whole  the  same.  Near  it  were  two  remarkable  slips; 


MUSCLES  AND  NERVES  OF  A  CHIBiPANZEE  AND  ANUBI3.    391 

One,  which  was  probably  the  same  as  that  mentioned  l^  Owen'  .in 
the  Orang  (where,  however,  he  does  not  mention  any  second  origin 
from  the  Psoas  magnas)  was  present  on  the  right  side,  but  not  on  the 
left  in  my  young  An.,  and  altogether  wanting  in  an  adult  An.  which 
I  examined  specially.  It  rose  by  two  heads,  one  from  the  external 
&ctor  of  the  Psoas  magnus  opposite  the  5th  lumbar  v.,  the  other  from 
the  exterior  border  of  the  liiacus,  just  as  it  left  the  pelvic  cavity. 
These  formed  a  roimd  tendon  which  was  attached  to  the  lesser 
Trochanter  on  the  outer  border  of  the  rest  of  the  Ilip-psoas.  It 
resembled  those  described  by  Henle  and  Luschka  as  "  Iliacus  intemus 
minor"  except  in  having  a  psoas  origin.  It  thus  formed  a  Second 
IHo-psoaSj  and  so  far  justified  Henle  in  using  the  term  Ilio-psoas  in 
man  instead  of  Iliacus  and  Psoas.  It  offera  another  interesting 
instance  of  reduplication.  The  second  muscle  rose  from  the  Ilium 
at  the  under  sur&ce  of  the  origin  of  the  tendon  of  the  Rectus,  and 
from  a  line  drawn  from  thence  across  the  capsular  ligament  of  the 
Femur.  It  was  inserted  into  the  line  which  runs  from  the  upper 
part  of  the  linea  aspera,  spirally  inwards  and  forwards,  limiting  the 
neck  of  the  Femur,  between  the  insertions  of  the  Pectineus  and 
Ilio-psoaa  It  was  better  developed  on  the  left  than  on  the  right 
side.  On  the  right  side  it  was  inserted  beneath  the  "  second  IHo- 
pioas,"  and  at  the  same  spot  (that  muscle  being  absent,  as  above 
stated,  on  the  left  side).  It  was  a  reduplication  of  the  Iliacus, 
and,  together  with  the  iliac  head  of  the  '^  second  Ilio-psoas," 
represents,  or  rather  is  represented,  by  the  "Iliacus  internus 
minor"  of  Henle  and  Luschka  in  man.  The  Ilio-psoad  set  of  muscles 
was  thus  much  split  up  (as  were  the  Glutsei  in  the  Chimp.);  the 
Psoas  magnus  consisting  of  two  distinct  muscles,  and  there  being 
a  second  Ilio-psoas,  and  a  second  Iliacus. 

Tensor  vaginoB  /emoris  in  Chimp,  differed  from  that  in  man  in 
extending  &trtiier  down  the  exterior  border  of  the  Ilium  at  its  origin, 
in  relation  with  the  greater  length  of  the  Ilium.  Its  lowest  point 
of  origin  was  marked  however  as  in  man  by  the  origin  of  the  Sar- 
torius.  It  only  reached  the  anterior  superior  spinous  process  of  the 
Ilium  after  fosing,  or  rising  in  common  with  the  glutseus  medius  and 
minimus  externally.  Its  origin  was  also  common  to  the  Sartorius 
internally  and  below,  and  the  Transversalis  internally  and  above.  In 
An.  it  rose  half  way  down  the  anterior  edge  of  the  Ilium. 

GhitcBus  inaan/mus  in  Chimp,  was  smaller  relatively  than  in 
man,  but  larger  than  in  An.,  in  correspondence  with  the  more  erect 
gait.  It  rose  from  a  fascia  covering  and  giving  partial  origin  to  the 
Glutseus  medius,  and  rising  from  the  exterior  part  of  the  whole  of  the 
crest  of  the  Ilium,  and  posteriorly  continuous  with  the  fascia  covering 
tiie  dorsal  muscles;  from  the  Sacrum,  sacrosciatic  ligament,  Coccyx, 
and  ischial  tuberosity  by  an  origin  shared  by  the  long  head  of  the , 
Biceps.  (This  ischial  origin  is  described  by  Duvemoy  as  a  separate  < 
muscle  which  he  calls  "  Ischii-f6morien.'')  Though  it  had  this 
extensive  origin,  its  muscular  fibres  did  not  reach  higher  than  the 

1  Froc.  Zoql,  Soe.  Part  I.  (1880—31)  p.  69;  s^e  also  Church,  p.  16. 
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sacro-soiatic  notch;  above  this  point  what  is  muscular  fibre  in  man 
was  fibrous  tissue  in  the  Chimp.     It  was  separate  from  the  Tensor 
vaginae  femoris.     It  was  inserted  into  the  whole  length  of  the  linea 
aspera  along  the  origin  of  the  Vastus  externus  (Henle  mentions  that 
in  man  some  of  the  most  external  fibres  are  inserted  alongside  of  the 
Vastus  externus),  and  also  by  a  distinct  tendon  into  the  fascia  lata 
just  below  the  great  Trochanter.    Its  textuit)  was  coarse,  especially  in 
its  lower  part.     Part  of  its  tendon  gave  origin  to  some  fibres  of 
the  Vastus  externus  and  short  head  of  the  Biceps,  which  in  man  rise 
from  an  intermuscular  septum  occupying  the  same  position,  and  which 
I  think  serve  to  identify  that  septum  as  the  homologue  of  the  tendon 
of  the  Glutseus  maximus  of  the  higher  monkeys.     A  similar  instance 
I  have  recorded   under  the  Dorso-epitrochlien  and  Pronator  radii 
teres.     In  An.  it  was  covered  by  a  dense  fascia  containing  much 
hard  yellow  fat  and  clinging  very  close  to  the  muscle.     It  rose  not 
higher  than  the  lowest  part  of  the  Sacrum  and  the  root  of  the  tail. 
Its  fibres  became   fused  with  those  of  the  Tensor  vaginae  femoris 
opposite  the  great  Trochanter  (at  which  point  some  fibres  were  given 
off  to  terminate  in  the  linea  aspera),  while  the  remainder  terminated 
with  those  of  the  Tensor  vaginae  femoris  in  the  fascia  lata.     The 
muscle  was  weak,  especially  at  its  origin. 

Glvtoeus  Tnedius  in  Chimp,  was  the  largest  of  the  three  Glutaei,  ai^ 
relatively  larger  than  in  man.  It  rose  from  the  fossa  Ilii  below  the 
crest  in  its  whole  length,  and  as  far  down  as  half  the  length  of  the 
Ilium.  Also,  opposite  the  upper  fourth  of  the  Ilium,  from  the 
&.scia  above-mentioned,  overlying  it.  It  was  inserted  into  the  poste- 
rior edge  of  the  great  Trochanter  in  its  whole  length.  A  small 
fascicle  a  quarter  of  an  inch  broad  separated  from  its  anterior  or  exte- 
rior border,  and  was  inserted  into  the  anterior  and  distal  part  of  the 
great  Trochanter,  on  the  opposite  side  of  the  Vastus  externus  from 
rest  of  the  glut.  med.  In  An.  it  was  largely  developed  as  usual  in 
Quadrumana,  and  with  difficulty  separable  from  the  Pyriformis. 

Glutceua  minimus,  the  smallest  of  the  three  in  the  Chimp. 
(Macalister  found  it  twice  as  large  as  the  Glutaeus  medius),  rose  from 
a  line  drawn  from  one  inch  below  the  ant.  sup.  spinous  of  the  Ilium, 
to  its  posterior  and  inferior  extremity,  opposite  the  acetabulum.  The 
fibres  from  the  anterior  or  superior  portion  rose  from  a  wider  origin 
than  the  rest,  the  line  of  origin  decreasing  in  breadth  as  it  ran  back- 
wards. It  had  no  origin  from  the  coccyx,  it  could  be  separated 
with  some  difficulty  into  two  nearly  equal  portions,  an  interior  and 
deeper,  and  a  posterior  and  superficial,  overlapping  the  hinder  part  of 
the  first.  From  the  former  of  these  the  Scansorius  was  diffierentiated. 
The  tendons,  which  occupied  equal  lengths  of  insertion  along  the 
proximal  or  upper  1^  in.  of  the  anterior  surface  of  the  great  Tro- 
chanter, were  distinguishable  but  not  separate.  These  two  divisions 
are  mentioned  in  man  by  Henle.  Beneath  the  Glutaeus  minimus  a 
small  muscle  a  quarter  of  an  inch  broad,  and  two  inches  long,  quite 
separate  from  it,  rose  from  the  exteiior  edge  of  the  Ilium  on  a  level 
with  the  uppermost  part  of  the  ischiadic  attachment  of  the  sacro- 
sciatic  ligament^  and  was  inserted  into  the  anterior  edge  of  the  great 
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Trochanter  just  opposite  the  insertion  of  the  second  part  of  the 
Glutseus  medius  with  which  it  agreed  in  breadth.  In  An.  it  showed 
ho  signs  of  fission  or  reduplication;  it  rose  from  the  exterior  of  the 
nium  within  two  lines,  the  upper  starting  from  a  point  one-third 
down  the  anterior  edge  of  the  Ilium,  and  running  backwards  and 
downwards  to  the  upper  extremity  of  the  sacro-sciatic  notch;  the 
lower  running  from  a  point  two-thirds  of  the  distance  down  the 
anterior  edge  of  the  Ilium  backwards  and  downwards  to  a  point  just 
opposite  the  acetabulum.     It  was  inserted  as  in  man. 

The  ScansoritM  in  Chimp,  was  very  imperfectly  separated  from 
the  Glatreus  minimus,  the  anterior  half  of  which  overlapped  it.  It 
formed  about  a  quarter  of  that  muscle,  being  differentiated  from  the 
anterior  and  deep  portion,  and  was  inserted  together  with  its  most 
anterior  poi*tion  into  the  anterior  and  distal  part  of  the  great  Tro- 
chanter. It  was  supplied  by  the  superior  Gluteal  nerve  in  common 
with  the  rest  of  the  Glutseus  minimus  ^  In  An.  it  was  undifferen- 
tiated'. 

Fpriformis  in  Chimp,  was  really,  but  not  obviously,  separate  from 
the  GlutaRUs  medius.  It  rose  from  the  lower  part  of  the  2nd, 
3rd,  and  4th,  and  upper  part  of  the  5th  sacral  vertobrse,  from  the 
adjacent  part  of  the  deep  surface  of  the  Ilium,  but  not  from  the  sacro- 
sciatic  ligament.  It  was  inserted  into  the  proximal  end  of  the  great 
Trochanter,  being  at  its  extremity  slightly  united  with  the  tendon  of 
the  Glut,  med.,  with  which  it  shared  a  bursa  mucosa.  In  An.  it  was 
nearly  fused  with  the  Glut.  med. 

Obttt/rcUor  intemua  in  both  had  an  origin  somewhat  more  extended, 
and  elongated  by  the  increased  length  of  the  iliac  bones  than  in 
man  ;  viz.  from  the  whole  of  that  part  of  the  brim  of  the  pelvis 
which  was  formed  by  the  Ilium  and  Pubis,  except  opposite  the  obtu- 
rator foramen,  where  the  fibres  rose  from  the  tendinous  arch  which 
ran  below  the  obturator  vessels  and  nerve,  across  and  below  that 
foramen ;  from  the  internal  aspect  of  the  long  symphysis  Pubis,  and 
adjacent  part  of  the  lower  border  of  the  Ischium  as  far  as  the  tu- 
berosity ;  also  from  the  obturator  membrane,  and  from  all  the  inter- 
nal surface  of  the  Pubis  and  Ischium  mesiad  of  a  line  drawn  perpen- 
dicularly through  the  obturator  foramen.  Its  tendon  was  overlapped 
by  the  Gemelli  and  fused  with  them,  and  they  were  inserted  together 
into  the  digital  fossa  on  the  internal  and  posterior  side  of  the  great 
Trochanter,  as  in  man. 

GemeUua  superior  in  both  rose  from  a  point  just  above  the  troch- 

^  Yrolik  conld  not  find  it.  Macalister  found  it  one-fifth  of  the  size  of  the 
Glutasus  medius.    Its  presence  in  man  is  recorded  by  Wood. 

^  In  Chimp,  we  see  a  remarkable  tendency  in  the  Gluteal  set  of  muFoles 
towards  fission  or  reduplication,  such  as  we  found  to  obtain  in  many  other 
mnscles,  which  we  have  noticed  as  they  have  been  described,  but  in  An. 
especially  in  the  Ilio-psoad  set : — the  Glutseus  maximus  in  Chimp,  was  so  far 
separated  into  two  as  to  have  been  described  by  Duvemoy  as  two  muscles ;  the 
Glutffius  medius  was  bifid  and  had  its  two  parts  differently  inserted;  the 
Glatffius  minimus  not  only  showed  the  two  divisions  described  in  man  by  Henle, 
but  in  addition  threw  off  a  Scansorius,  and-  a  still  more  distinct  muscle  men* 
tioned  above,  from  its  deep  surface,  thus  being  split  into  four  divisions. 
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lear  surfiuie  of  the  Ischium,  where  there  was  a  small  rudiment  of 
the  ischial  spine. 

GemeUtis  inferior  in  both  as  usually  in  man,  much  the  smaller 
of  the  two  Gemelli  It  rose  from  an  origin  2  in.  in  length,  com- 
mencing at  the  most  dorsal,  posterior,  or  superior  part  of  the  inter- 
nal ridge  of  the  ischial  tuberosity,  and  ending  at  the  ventral,  infeiior, 
or  mesial  one-third  of  the  same  edge. 

Qtiadratiis  femoria  in  both  arose  as  in  man.  It  was  inserted 
not  into  the  linea  quadrati  as  in  man,  but  into  a  horizontal  line, 
extending  from  the  lesser  Trochanter  outwards,  and  a  little  down- 
wards for  about  three-fourths  of  an  inch.  There  was,  however,  about 
half  way  along  this  line  a  small  vertical  insertion  extending  along  the 
posterior  edge  of  the  great  Trochanter,  in  a  line  feebly  represent- 
ing the  linea  quadrati  of  man.  The  upper  part  of  the  insertion  of 
the  Adductor  brevis  overlapped  the  exterior  part  of  the  insertion  of 
this  muscle. 

Coccygeits  in  Chimp,  was  as  in  man,  except  that  it  was  readily 
divisible  into  two  portions.  Its  insertion  was  fused  with  the  coccygeal 
pai't  of  the  origin  of  the  Glutseus  maximus.  The  perineal  muscles 
had  been  destroyed  in  removing  the  abdominal  viscera. 

Biceps  femoria  in  Chimp,  was  as  in  man  in  general.  The  short 
head  was  well  developed;  the  long  head  rose,  as  in  man,  from  the 
most  external  part  of  the  external  edge  of  the  tuber  Ischii,  its  origin 
being  common  also  to  the  Semitendinosus,  but  also,  unlike  man, 
to  the  Semimembranosus  which  the  Semitendinosus  overlapped;  to 
the  most  posterior  part  of  the  Gracilis,  which  the  Semimembranosus 
overlapped  and  which  was  much  larger  relatively  than  in  man,  also 
to  the  lowest  part  of  the  origin  of  the  Glut,  max.,  which  in  man  has 
no  origin  from  the  tuber  Ischii.  Its  tendon  ran  for  one  inch  be- 
fore receiving  the  fibres  of  the  short  head.  The  fusion  between  the 
tendons  of  the  two  heads  was  not  complete,  but  the  tendon  of  the 
long  head  crossed  over  that  of  the  short  head  and  was  inserted  into 
the  outer  and  anterior  tuberosities  of  the  Tibia,  as  well  as  into  the 
fascia  of  the  leg,  which  was  continuous  at  the  knee-joint  with  the 
fascia  lata  of  the  thigh.  The  tendon  of  the  short  head  crossed  under 
that  of  the  long  head  and  was  inserted  into  the  prominence  at  the 
exterior  side  of  the  head  of  the  Fibula,  and  into  the  fascia  of  the  leg, 
distally  to  the  tendon  of  the  long  head^    In  An.  the  Biceps  was  very 

1  The  proper  tendon  of  each  of  the  heads  was  \  in.  broad.  In  the  Gorilla  and 
in  the  Orang  the  Biceps  consists  of  two  distinct  muscles,  no  fusion  taking  place 
as  in  Chimp,  and  still  more  in  man.  In  Chimp,  compared  with  most  other 
Quadrumana  the  insertion  was  very  high,  and  the  muscle  itself  small,  an 
anthropomorphic  point.  In  man  there  is  but  one  conjoined  tendon  from  the 
two  heads.  The  original  separateness  of  the  two  heads  was  even  in  Chimp. 
plainly  indicated  by  the  difference  in  the  mode  of  their  innervation ;  they  were 
both  supplied  by  the  great  Sciatic  nerve  as  in  man  but  in  a  different  way.  In 
man  this  nerve  gives  off  separate  branches  to  the  Adductor  magnus,  Semi- 
tendinosus, Semimembranosus,  and  Biceps.  In  Chimp,  a  separate  trunk  was 
formed  as  the  great  Sciatic  issued  from  the  sacro-sciatic  foramen,  and  after  a 
course  of  4  in.  gave  off  (1)  a  branch  which  supplied  the  origin  of  the  Semitend. 
by  several  twigs,  (2)  a  branoh  yfid(^  bifuroated  and  supplied  the  upper  one-third 
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large.  Its  short  head  was  vanting,  as  sometimes  in  man  (Henle  and 
Theile)  and  the  lower  monkeys.  Its  insertion  was  very  long,  occupying 
nearly  half  of  the  Fibula.  It  was  inserted  chiefly  into  the  fascia  of 
the  1^,  a  strong  band  being  given  off  to  the  covering  the  knee-joint, 
and  a  less  strongly  marked  one  to  the  outer  tuberosity  of  the  Tibia, 
but  there  ap|)eared  to  be  no  special  insertion  into  the  head  of  the 
Eibula'. 

SetnUendinosiLS  in  Chimp,  rose  from  the  tuber  Ischii  in  common  with 

and  below  the  long  head  of  the  Biceps  as  in  man,  with  which  it  was 

fused  for  its  first  three  inches,  and  also  in  common  with  and  superficially   ' 

to  the  Semimembranosus,  unlike  that  in  man.     It  differed  from  that 

in  man  in  being  larger  instead  of  smaller  than  the  long  head  of  the 

jBiceps,    and  not  having   a  tendinous  inscription  (which,    however, 

was  found  by  Macalister  in  his  Chimp.),  also  in  its  insertion,  which 

was  comparatively  much  lower  down  than  in  man.     Yrolik  found  it 

inserted  as  in  man.     Its  tendon  proper  was  inserted  into  the  anterior 

tubercle  of  the  Tibia,  two  inches  from  the  top  of  that  bone,  and  was 

well  marked,  flat  (it  is  round  in  man),  and  one-thii*d  of  an  inch  broad; 

but  about  three  inches  before  it  reached  its  insertion  it  suddenly  gave 

off  a  wide-spreading  expansion  (represented  in  man  as  observed  by  Ellis, 

p.  705)  downwards,  which  was  three-fourths  of  an  inch  wide  at  one 

inch  distant  from  its  origin,  and  the  most  posterior  fibres  of  which 

became  quite  perpendicular.    This  expansion  became  continuous  with 

the  fascia  of  the  leg.     The  insertion  was  overlapped  by  that  of  the 

Gracilis,  with  the  aponeurotic  expansion  of  which  it  fused.     The 

tendon  was  not  so  long  as  in  man,  as  Yrolik  also  found '.     In  An. 

this  muscle  rose  in  common  with  the  long  head  of  the  Biceps,  and 

was  inserted  very  low  down  the  leg,  much  lower  than  in   Chimp. 

Two  principal  tendons  were  given  off,  one  exactly  opposite  the  upper 

of  the  long  head  of  the  Biceps,  (3)  it  split  into  branches  which  supplied  the 
proximal  part  of  the  Add.  ma.,  the  mesial  part  of  the  Semitend.  and  Semi- 
membr.  and  the  separate  external  or  distal  division  of  the  Add.  ma.  The  short 
head  was  supplied  by  two  twigs  separately  rising  from  the  main  tnmk  of  the 
great  Sciatic  nearly  opposite  the  middle  of  the  thigh.  The  bearing  of  this 
arrangement  on  the  general  quisstion  of  progress  as  indicated  by  Integration 
will  be  found  noticed  under  the  great  Sciatic  nerve. 

^  The  distinctness  throughout  of  the  two  heads  and  their  tendons  in  the 
Gorilla  and  Orang,  as  weU  as  their  different  mode  of  innervation  in  Chimp. 
and  the  absence  of  the  short  head  in  the  Cebus  and  Inuus  nemestrinus,  in 
An.  and  many  other  Quadrumana,  and  also  occasionally  in  man,  all  poiat  to 
the  essential  distinctness  of  the  two  as  separate  muscles.  The  progress  from 
the  absence  of  the  short  head  in  the  Cebus,  Inuus  nemestrinus,  An,  &c.  ,  and 
the  complete  distinctness  of  the  heads  and  their  tendons  in  the  Gorilla  and 
Orang,  tnrough  the  partial  fusion  of  the  tendons  in  Chimp.,  to  the  complete 
fusion  in  man,  is  remarkable,  and  would,  as  far  as  it  goes,  serve  as  an  argument 
for  placing  Chimp,  at  the  head  of  the  Quadrumana. 

'  Cuvier  has  remarked  that  in  all  Mammals  below  man  this  muscle  and  the 
Semimembranosus  possess  this  aponeurotic  expansion  at  their  insertion,  and 
that  their  insertion  is  also  much  lower  down  the  leg  than  in  man,  which 
keeps  their  knee  necessarily  bent  and  is  incompatible  with  an  erect  gait.  The 
approach  to  an  erect  gait  is  therefore  indicated  by  the  removal  upwards  of  their 
insertionB.  Professor  BoUeston  informs  me  that  this  comparatively  low  inser- 
tion of  the  hamstring  muscles  is  still  to  be  seen  in  young  children — a  most 
signifloant  foot. 
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part  of  the  insertion  of  the  Gracilis,  and  inserted  into  the  lower  part 
of  the  anterior  tubercle  of  the  Tibia,  the  lower  fusing  with  the  lower 
end  of  the  Gracilis,  and  ending  with  it  in  the  fascia  of  the  leg  at  a 
point  more  than  half  way  down  the  leg.  There  was  no  tendinous 
intersection. 

Semimemhranosus  in  Chimp,  rose  as  in  man.  It  was  overlaid 
at  its  origin  by  the  conjoined  origin  of  the  Biceps  and  Semitendinosus, 
and  was  fused  with  that  part  of  this  conjoined  origin  which  was 
continued  into  the  Semitendinosus  for  one  inch,  and  after  that,  partly 
(by  several  small  and  separate  tendinous  slips)  for  another  1^  inch. 
Its  tendon  of  origin  was  flat  and  long,  as  in  man,  being  3  inches 
in  length.  The  muscle  was  of  the  same  size  as  the  long  head  of  the 
Biceps,  i,e,  smaller  than  the  Semitendinosus;  in  man  it  is  larger  than 
either.  Its  insertion  diflers  from  that  in  man  (Macalister,  in  p.  349), 
in  not  possessing  a  slip  expanding  into  the  aponeurosis  overlying  the 
popliteus  muscle.  Between  its  tendon  and  the  internal  lateral  liga- 
ment of  the  knee-joint  was  a  bui'sa.  It  sent  no  fibres  to  this  ligament 
as  it  does  in  man.  Its  tendon  of  insertion  was  rounded  and  small,  and 
reached  the  Tibia  one  inch  more  proximally  than  the  upper  part  of 
the  insertion  of  any  of  the  other  three  hamstring  muscles^*  In  An. 
it  resembled  that  in  man,  except  that  it  had  no  membranous  origin 
and  only  one  insertion,  viz.  that  into  the  posterior  part  of  the  inter- 
nal tuberosity  of  the  Tibia. 

Gracilis  in  Chimp,  rose  from  the  whole  length  of  the  Symphysis 
Pubis,  and  the  interior  inch  of  the  upper  edge  of  the  pubic  ramus, 
by  a  flat  membranous  tendon  half  an  inch  long,  which  overlapped 
diagonally  and  fused  with  the  part  of  the  Add.  1.  which  was  adjacent  to 
the  most  exterior  part  of  its  origin.  It  was  inserted  just  superficially 
to  the  insertion  of  the  Semitendinosus  and  agreed  with  the  latter  in 
the  breadth  of  its  tendon  proper  (half-inch),  but  differed  in  having  its 
tendon  a  little  the  shorter ;  it  also  agreed  with  the  Semitendinosus 
exactly,  in  the  insertion  of  its  tendon  proper  into  the  lower  part  of 
the  anterior  tibial  tubercle,  2  in.  from  the  top  of  that  bone,  and  of  a 
]*apidly  spreading  tendinous  expansion  into  the  fascia  of  the  leg.  It 
differed  quantitatively  in  an  enormous  degree  from  that  in  man  in 
every  particular,  being  much  larger,  as  is  the  case  in  the  orang 
(Church,  p.  10),  but  agi*eed  qualitatively.  Its  insertion,  like  that  of 
all  the  hamstring  muscles  except  the  Semimembranosus,  was  much 
lower  than  in  man.  It  was  the  largest  of  the  hamstring  muscles,  and 
was  broad  and  flat.  In  Ax.  it  had  a  wide  origin  and  was  not  inserted 
into  the  inner  tuberosity  of  the  tibia,  but  into  the  fascia  of  the  leg 
and  anterior  ridge  of  the  middle  third  of  the  Tibia,  straightening 
of  the  limb. 

Sartoriua  in  Chimp,  was  large,  and  rose  from  the  lower  part  of  the 
anterior  edge  of  the  Ilium,  and  was  fused  with  a  few  of  the  fibres  of 
the  external  part  of  the  Iliacus,  with  Poupart's  ligament,  with  the 
Tensor  vaginae  femoris,  the  Gl.  min.  and  the  Rectus  femoris',  inserted 

^  Vrolik  says  it  is  inserted  lower  down  than  in  man,  but  this  was  not  the 
oase  in  this  specimen,  nor  did  Owen  find  it  so. 

>  No  such  slip  from  the  origin  of  the  Pectineus,  passing  under  the  femoral 
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saperficially  to  th6  Gracilis,  but  without  a  bursa  between  them.  In 
Ak.  it  rose  as  in  man,  but  was  inserted  into  the  upper  half  of  the 
anterior  ridge  of  the  Tibia  and  the  fascia  of  the  leg. 

Eectib8  femoria  in  Chimp,  resembled  that  in  man,  but  rose  by  one 
and  not  two  separate  tendons  as  in  man\  inserted  as  in  man,  but  was 
more  separate  from  the  Crureus  than  in  man.  In  An.  there  were 
also  not  two  separate  heads  of  origin ;  the  fibres  had  no  penniform 
arrangement. 

Vastus  extemus  in  Chimp,  agreed  with  that  in  man  in  every 
respect,  except  in  its  relations  to  Glut.  max.  (which  see  above). 

In  An.  it  was,  as  in  man,  except  that  the  short  head  of  the  Biceps 
being  absent,  it  had  no  origin  from  an  intermuscular  septum  between 
the  short  head  of  the  Biceps  and  itsel£ 

Veuttis  intemus  in  Chimp,  rose  higher,  as  far  up  as  the  neck  of 
the  femur. 

Crureus  in  Chimp,  differed  in  being  more  closely  connected  with 
the  Vastus  ext.  than  with  the  Vastus  int. 

Svbcrv/reus  in  both  was  absent. 

Fectineus  in  both  as  in  man. 

It  was  not  bilaminar  in  either,  but  it  was  found  by  Macalister  to 
be  so  in  Chimp. 

Adductor  longus  in  Chimp,  was  generally  as  in  man.  In  An.  it 
arose  as  in  man,  but  differed  slightly  in  fusing  with  the  tendon  of 
the  Adductor  magnus. 

Adductor  hrevis  in  both  was  in  general  as  in  man  but  rela- 
tively larger.  It  was  multi-fasciculate,  but  in  Chibcp.  was  inserted 
into  the  oblique  line  leading  not  from  the  small  but  the  great  Tro- 
chanter, to  the  linea  aspera.  The  Obturator  nerve  pierced  it  and 
divided  it  into  two  portions,  at  the  same  time  supplying  it  as  in  man. 

Addtictor  magnus  in  Chimp,  consisted  of  two  distinct  divisions, 
the  deeper  and  larger  rose  from  the  whole  of  the  anterior  surface  of 
the  pubic  bone  along  the  Sym})hy8is.  and  the  adjoining  part  of  the 
Ischium  as  far  as  the  tuberosity.  It  was  inserted  into  the  linea 
aspera  along  the  lower  half  of  the  thigh,  fusing  with  that  of  the 
Add.  1.  It  was  multi-fasciculate,  and  supplied  by  the  Obturator  nerve. 
The  superficial  and  smaller  division,  more  compact,  overlapped  the 
preceding  below,  and  arose  from  the  Tuber  Ischii  by  a  flat  thin  ten- 
vessels,  as  is  described  by  Owen,  could  be  fonnd,  but  with  regard  to  this  con- 
nection when  it  exists,  Cuvier's  remark  on  the  **  castor  "  (beaver)  is  not  a  little 
interesting:  **'Le  couturier  est  tout-k-fait  confondu  dans  le  castor  aveo  les 
pectin^s." 

^  Yrolik  asserts  that  there  are  two  origins ; — in  my  Chimp,  the  tendon  of 
origin  arched  round  the  upper  edge  of  the  acetabulum  (as  does  the  2nd  origin  in 
man),  but  this  portion  was  not  separate.  In  man,  however,  the  two  origins 
are  united  by  membrane,  and  in  Chimp,  they  admitted  of  being  readily  sepa- 
rated. It  rose  from  the  anterior  inferior  spinous  process  of  the  Ilium  (as  in  man) 
and  from  two  lines  diverging  from  it  on  each  side  like  the  legs  of  the  letter  A, 
and  capping  the  acetabulum,  also  from  an  aponeurosis  giving  origin  in  order 
from  above  downwards  to  the  Tensor  vaginsB  femoris,  Glutaeus  minimus,  Sar- 
torius  and  Bectus,  and,  externally  to  the  origin  of  the  Rectus,  to  the  small 
muscle  mentioned  as  underlying  the  Glutadus  minimus ;  by  which  aponeurosis 
the  origins  of  all  the  above-mentioned  muscles  were  connected. 
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don,  and  was  inserted  separately  into  quarter  of  an  inch  on  the  internal 
side  of  the  internal  condyle  of  the  Feraiir^  In  An.  it  was  multi- 
fasciculate,  but  not  in  two  separate  divisions. 

Obtwrator  externns  in  Chimp,  had  its  origin,  in  general,  as  in  man. 

Gastrocnemius  in  Chimp,  was  as  in  man  and  was  large,  but  the 
muscular  fibres  were  continued  as  far  as  the  insertion  into  the  calca- 
neum;  see  also  foot-note*. 

Solceics  was  large.  It  rose  from  the  head  and  upper  three-quarters 
of  an  inch  of  the  Fibula  instead  of  from  its  upper  one-third.  There 
was  no  origin  from  the  Tibia'. 

Flantaris  in  Chimp,  as  in  man.     It  was  absent  in  the  right  leg*. 

In  An.  it  was  fused  with  the  outer  head  of  the  Gastrocnemius  for 
half  an  inch  from  its  origin,  and  was  partly  united  with  it  by  ten- 


^  Guvier  in  his  plates  draws  in  a  figure  of  a  Magot,  an  Adductor  having  a 
similar  but  not  so  distinct  insertion  (P),  which  he  calls  "long  adducteur,"  but 
as  he  also  calls  it  "Ischii-f^morien"  it  cannot  be  homologous  with  the  Add.  L  of 
man  (Church  has,  wrongly  I  think,  translated  it  "Adductor  longus,"  p.  13), 
which  rises  from  tlie  Pubis.  This  fascicle  is  apparently  the  same  as  that  here 
described  in  Chimp.  Ellis  describes  two  more  or  less  distinct  parts  of  this 
muscle  in  man,  which  differ  in  the  same  way  in  texture  and  insertion,  but  are 
not  reaUy  separate.  In  Chimp,  the  superficial  part  of  the  Femoral  artery 
divided  the  two  portions  before  reaching  the  popliteal  space ;  and  since  it 
pierces  the  Adductor  magnus  at  the  same  portion  of  its  course  in  man  it  furnishes 
another  reason  why  the  distinct  second  portion  in  Chimp,  may  be  identified 
as  part  of  the  Add.  magnus,  specialised.  Moreover,  the  Obturator  nerve  sup- 
plied the  principal  portion,  the  great  Sciatic  nerve  the  superficial  and  smaller 
division,  both  of  these  nerves  in  man  supplying  the  Adductor  magnus.  Henle 
describes  a  slip  somewhat  similar  to  the  second  portion  which  I  have  described. 

Burdach  describes  the  3  Adductors  as  one  muscle  in  5  divisions ;  the  Add. 
m.  furnishing  two,  the  Add.  1.  the  3rd,  and  Add.  br.  the  4th  and  5th.  He  also 
says  that  Meckel  includes  the  Fectineus  as  a  6th  (could  he  do  so  consistently  if 
he  had  found  it  bilaminar?). 

*^  Church  says  that  in  theOrang  it  is  small  and  often  separate  from  Solaeus; 
in  Inuus  nemestrinus  it  was  more  separate  than  in  the  cases  in  which  it  was 
found  to  be  fused  in  the  Orang.  The  only  points  in  the  Chimp,  worth  remark  are 
that  the  inner  head  was  fused  with  the  insei*tion  of  the  second  portion  of  the  Add. , 
this  head  neither  being  separate  nor  extending  so  low  as  in  man.  A  bursa 
underlaid  this  head  and  communicated  with  the  knee-joint  as  in  man.  No 
sesamoid  bone  or  fibro-cartilage  could  be  found  in  the  external  head.  The 
tendon  sHghtly  differed  from  that  in  man,  in  that  the  muscular  fibres  were 
continued  as  far  as  the  insertion  into  the  Calcaneum  (Macalister's  Chimp. 
differed  in  this  respect  from  mine,  while  Wilder's  agreed  with  it),  running  on 
each  side  into  the  tendon  which  lay  in  the  middle. 

3  The  tibial  head  was  absent  in  a  Chimp,  dissected  by  Macalister  (the 
fibular  origin  being  very  large).  It  is  absent  in  An.;  in  the  Orang  and 
Cebus  (Church,  p.  14),  and  the  Gorilla  (Duvemoy,  p.  93).  In  the  Inuus 
nemestrinus  it  rose  from  the  fibula  and  external  condyle  of  the  Femur.  Vrolik 
mentions  in  Chimp,  a  tibial  but  no  fibular  origin.  The  tibial  head  was 
found  by  Humphry  in  a  Chimp.  The  fibular  origin  was  found  a  mere  slip  in 
Chimp,  by  Humphry  and  Huxley,  and  by  Church  in  the  Orang. 

*  Macalister  foimd  it  very  small,  present  in  the  left  leg,  absent  in  the  right, 
the  opposite  arrangement  was  found  by  Wilder.  Vrolik  found  it  as  well  as 
Huxley  and  Humphry;  it  was  absent  in  Traill's  specimen.  In  the  Orang 
(Church,  p.  14)  it  was  absent,  also  in  the  Cebus ;  it  was  large  in  the  Inuus 
nemestrinus  and  arose  as  in  the  Chimp.  Duvemoy  says  it  is  absent  in  the 
Gorilla  and  Orang.  It  is  often  absent  in  man.  It  was  absent  in  a  young  Chimp. 
dissected  by  Dr  Embleton» 
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dinoas  slips  for  one  inch  further,  at  this  point  being  connected  with 
the  outer  head  of  the  Gastrocnemius  by  a  broad  fibrous  hand.  Its 
muscular  belly  was  longer  than  either  of  those  of  the  (Gastrocnemius, 
and  its  greatest  breadth  was  half  that  of  the  Solaaus'. 

Poplitetis  in  Chimp,  as  in  man. 

In  An.  a  small  slip  of  muscle,  not  found  in  an  adult  An.  specially 
examined,  but  present  in  a  Wanderoo  (Simla  ferox),  lun  from  the 
upper  (external)  head  of  the  Popliteus  to  the  internal  head  of  the 
(jiastrocnemius. 

Flexor  longus  digitorum  in  Chimp,  arose  as  in  man.  Its  tendon 
was  more  fiised  with  that  of  the  El.  1.  h.  It  could  be  seen,  that,  but 
for  the  fusion  above  mentioned,  this  muscle  would  furnish  tendons 
only  to  the  2nd  (index)  and  5th  toes'. 

In  An.  it  was  the  sole  mover  of  the  index  and  little  toes,  but 
moved  the  others  by  its  intimate  connection  with  the  Flexor  longus 
hallucijs.  It  also  sent  a  distinct  slip  to  the  tendon  of  the  Flexor  longus 
hallucis  going  to  the  hallux. 

Lwmbricalea*  Most  of  these  muscles  in  Chimp,  took  origin  both 
from  the  tendons  proper  of  the  FL  1.  d.,  and  those  of  the  Fl.  L  h.  That 
one,  however,  which  went  to  the  2nd  toe  rose  only  from  that  of  the 
FL  L  d.  It  was  the  largest.  That  one  which  went  to  the  3rd  toe 
rose  by  two  heads,  one  fi'om  the  tendon  of  the  Fl.  I.  d.  going  to  the 
2nd,  principally  from  the  fibular,  but  partly  also  from  ih»  deep  and 
tibial  aspects ;  the  other  from  the  tendon  of  the  Fl.  1.  h.  going  to  the 
3rd  toe,  from  the  internal,  and  internal  half  of  the  superficial  surface. 
That  one  which  went  to  the  4th  toe  rose  from  the  tendons  of  the 
Fl.  L  h.  going  to  the  3rd  and  4th  toes,  from  the  adjacent  halves  of 
their  superficial  aspects,  and  the  adjacent  sides.  That  one  which  went 
to  the  5th  toe  rose  from  the  tendon  of  the  Fl.  1.  h.  going  to  the  4th 
toe,  from  its  superficial  aspect,  and  fibular  side,  and  by  another  small 
belly,  from  the  adjacent  half  of  the  superficial  surface  and  tibial 
side  of  the  tendon  of  the  Fl.  1.  d.  going  to  the  5  th  toe.  Most  of 
these  reached  proximally  as  far  as  the  division  into  separate  tendons, 

^  In  contrasting  the  muscles  of  the  tendo  Achillis  in  Chimp,  and  An., 
we  find  the  general  arrangement  very  anthropomorphic  in  the  former,  very  much 
the  reverse  in  the  latter,  but  there  are  some  exceptions.  For  while  An. 
has  a  smaller  Gastrocnemius,  the  heads  of  which  are  separate  far  down,  on  the 
other  hand  its  tendon  is  longer;  the  muscular  fibres  quite  ceasing  half  way 
down  the  leg,  though  An.  was  a  young  one.  In  both  the  Solsaus  has  only 
a  fibular  origin.  The  Plantaris  is  large  and  partly  fused  with  both  the  Solaeus 
and  both  heads  of  the  Gastrocnemius  in  An.,  but  is  small  and  separate 
except  at  its  origin  in  Chimp,  as  in  man.  In  An.,  however,  the  tendons  of 
all  three  muscles  remain  separate  till  just  before  their  insertion,  when  they 
simultaneously  fuse;  in  Chimp,  as  in  man  the  SoIsbus  is  fused  during 
nearly  its  whole  extent  with  the  Gastrocnemius,  the  Plantaris  being  separate  at 
least  in  its  muscular  portion;  its  tendon  also  not  fusing  completely  till  just 
before  insertion. 

*  Buvemoy  describes  in  the  Gorilla  the  Flexor  longus  digitorum  sending 
tendons  to  all  the  digits.  Church  found  it  in  the  Orang  sending  tendons  to  the 
2nd,  4th  and  little  toes,  and  sending  no  slip  to  the  tendon  of  the  Flexor  longus 
halluois.  In  my  Chimp,  it  was  inserted  as  in  man^  and  in  the  same  way  as  the 
Flexor  profondos  in  the  hand. 
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and  extended  distally  for  three  quarters  of  an  Inch,  but  the  small 
belly  of  the  Lumbricalis  of  the  little  toe  had  only  a  minute  origin 
which  was  attached  about  three  quarters  of  an  inch  fi*om  the  division 
of  the  tendon  of  the  Fl.  1.  d.  going  to  the  little  toe. 

They  were  inserted  as  in  man,  and  were  quite  ps  well  developed 
as  those  of  the  hand,  in  which  point  they  differed  from  those  in  man, 
which  in  general  they  resembled.  The  chief  differences  were  those  of 
origin,  which  were  due  to  the  continuance  of  tendons  from  the 
Fl.  1.  h.  to  all  the  digits  except  the  index  and  little  toes*. 

Flexor  aoceaaoriua  in  Chimp,  in  both  feet  rose  from  the  Cal- 
caneum,  a  little  anterior  to  the  internal  tubercle  (by  one  head,  not 
two  as  in  man)  and  stretching  inwards  and  forwards  was  inserted 
into  the  external  edge  of  the  tendon  of  the  Fl.  1.  d.  just  before  the 
fusion  with  the  tendon  of  the  Fl.  1.  h.  The  tendon  was  much  longer,  and 
smaller  than  in  man  ^  In  An.  it  was  well-developed,  and  was  present 
also  in  an  adult  An.  specially  examined,  and  rose  from  the  fibular  side 
of  the  middle  part  of  the  plantar  surface  of  the  Calcaneum  by  a  fleshy 
head,  and  from  the  adjacent  corner  of  the  Cuboid  by  a  tendinous 
head;  and  was  inserted  into  the  outer  side  of  the  point  of  inters 
communication  of  the  common  tendons  of  the  Fl.  1.  d.  and  1.  h.,  thus 
running  diagonally  across  the  Calcaneum. 

Flexor  brevls  digitorum  in  Chimp.,  a  very  complicated  muscle. 
The  principal  portion  rose  from  the  inner  side  of  the  os-caJcis  as  far  as 
the  tuberosity,  and  from  the  deep  surface  of  the  plantar  fascia,  by 
which  it  was  connected  with  the  origin  of  the  Abductor  pollicis. 
Two  minute  tendons  were  sent  from  that  going  to  the  third  to 
fuse  with  the  tendon  of  the  flexor  brevis  going  to  the  second  (in- 
dex) toe,  just  mentioned,  which  they  did  opposite  the  metacarpo- 
phalangeal articulation,  one  of  them  developing  about  half-way  a 
very  small  muscular  belly.  A  small  muscular  belly  was  also  detached 
from  the  main  portion,  and  ended  in  a  tendon  which  fused  with  the 
tendon  to  the  4th  toe.  This  last  rose  firom  the  surface  of  the 
tendon  of  the  Fl.  1.  d.,  as  far  as  the  internal  malleolus,  and  was  chiefly 

^  Duvemoy  says,  that  only  the  Lumbricalis  of  the  2nd  toe  arises  from  the 
corresponding  tendon  of  the  Flex.  long,  dig.,  the  others  rising  from  the  tendon 
of  the  Flex.  long.  hal.  Dr  Embleton  mentions  **  a  small  muscle  accessory  to 
the  Lumbricales  arising  from  the  long  Flexor  tendon  before  its  division."  He 
gives  no  further  account  of  it.  Could  it  possibly  be  that  part  of  the  Fl.  br.  d. 
which  sent  a  tendon  to  the  4th  toe  in  mine  ? 

*  This  muscle  was  absent  in  Bolleston's  and  fTmbleton's  specimens.  Hum- 
phry found  it  small  in  both  feet  of  one  Chimp.  In  another  Chimp,  it  did  not 
reach  the  flexor  tendon  in  one  foot,  and  was  absent  in  the  other  foot.  Church 
found  it  in  the  Orang,  sending  a  tendon  to  the  tendon  of  Flexor  longus  to  the 
little  toe,  and  another,  which  accompanied  that  tendon,  and,  after  being  per- 
forated by  it,  was  inserted  into  the  second  phalanx  of  the  little  toe.  Humphry 
could  not  find  it  in  Orang,  but  found  it  large  in  Ateles.  In  An.,  Cebus,  and 
Inuus  nemestrinus,  it  fused  with  the  tendon  of  the  Flexor  longus  digitorum,  as 
in  man. 

The  coexistence  of  this  muscle  with  the  irregular  slips  described  under  Fl. 
br.  d.,  which  have  been  stated  (as  by  Vrolik,  and  apparently  by  Church,  as 
above)  to  partly  represent  the  Accessorius,  tends  to  establish  their  nature 
as  that  of  scattered  portions  of  Fl.  br.  d.,  as  hereafter  described,  and  at 
any  rate  in  Chimp,  disproves' their  homology  withthe  Moles  camea. 
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inserted  into  the  4th  toe.  A  portion  of  it  joined  the  tendon 
before  described  going  to  the  3rd  toe.  A  small  slip  also  rose  from 
the  tendon  of  the  Fl.  L  d.  to  the  little  toe,  and  was  inserted  indis- 
tinctly, being  mnch  fused  by  fibrous  tissue,  with  the  tendon  of  the 
FL  L  d.  going  to  the  little  toe.  The  fascicle  to  the  little  toe  is  most 
irr^rular  in  its  arrangement  in  the  Quadrumana  and  in  man. 

In  An.  the  Fl.  br.  d.  was  very  different  from  that  in  man.     It 

consisted  of  the  following  parts :   (1)  a  long  head  rising  from  the 

lower  tmrSauce  of  the  Oalcaneum,  iu  common  with  the  Abd.  p.  and 

Abd.  5ti  as  well  as  to  fascicle  2.    It  was  inserted  into  the  2nd  toe. 

In  the  left  foot  but  not  in  the  right,  it  received  two  minute  slips 

from  the  next.    (2)  A  compound  fascicle  from  the  conjoined  tendon  of 

FL  LIl  and  Fl.  1.  d.,and  consisting  of  one  proximal  and  distinct  belly, 

and  three  other  distally  placed  and  less  distinct  bellies;  they  ended  in 

a  tendon  inserted  into  the  3rd  toe.     In  the  right  foot,  but  not  in  the 

lelt^    the  first  and   second  bellies  of  portion  2  each  gave  a  small 

toidon  to  the  conjoined  tendon  of  Fl.  L  h.  and  Fl.  1.  d.   (3)  from  a 

aimilar  and  parallel  origin  inserted  into  the  4th  toe.     The  last  two 

received  slips  from  the  plantar  fascia.     (4)  A  small  fascicle  in  the 

left  foot)  ftom.  a  belly  common  also  to  portion  3  (in  the  right  foot 

rising  separately),  inserted  into  the  5th  toe. 

Tibialis  posticus  in  Chim.  rose  as  in  man.  Its  tendon  split 
more  definitely  than  in  man  into  two,  one  of  which  was  inserted  into 
the  Scaphoid,  the  other  into  the  £cto-cuneiform  bone.  Ko  sesamoid 
body  could  be  found  in  its  tendon,  as  is  usual  in  man.  In  An.  as  in 
man,  except  that  its  tibial  origin  did  not  extend  so  far  down  as  that 
of  the  Fl.  L  d. 

Flexor  longus  haUucis  in  Chimp,  rose  as  in  man,  except  that  the 
origin  of  the  Solseus  not  extending  down  the  Fibula  for  more  than 
one  inch,  all  below  this  was  occupied  by  it.  Its  tendon,  besides  fur- 
nishing a  tendon  to  the  Hallux,  furnished  one  to  the  3rd  and  4th 
toes\  In  An.  this  muscle  rose  equally  from  Tibia  and  Fibula,  from 
the  latter  of  which  in  man  it  is  separated  by  the  Tib.  post.  This 
tibial  origin,  which  was  paler,  explains  the  fact  that  the  Fl.  1.  p.  rises 
in  man  from  the  radius,  the  Fl.  1.  h.  from  the  Fibula;  we  here, 
as  it  were,  see  the  muscle  transferring  its  origin*.  The  tendon  was 
intimately  fused  with  that  of  the  Fl.  1.  d.,  so  that  the  action  of  either 
muscle  bent  all  the  toes.  As  usual  in  Quadrumana  it  supplied  the 
middle  and  fourth  toes  as  well  as  the  Hallux.  The  tendon  to  the 
Hallux,  which  passed  through  a  ligamentous  ring  giving  partial  origin 
to  the  inner  head  of  the  Flexor  brevis  hallucis,  received  a  slip  from 
the  tendon  of  the  Fl.  1.  d.    Theile  mentions  a  similar  slip  in  man. 

Peroneus  longus  in  Chimp,  as  in  man,  but  strong,  and  the  fleshy 
fibres  extended  to  the  malleolus.  In  An.  it  was  as  in  man,  except 
that  it  rose  from  the  upper  half  of  the  Fibula,  instead  of  from  the 
upper  third. 

^  The  deseriptions  by  varioas  authors  shew  that  these  two  muscles  in  Quad- 
romana  vary  greatly  in  their  relations  to  one  another  and  in  the  toes  they 
respectively  supply.    See  Vol.  i.  of  this  Joum,  p.  266. 

'  In  man  this  mnsde  is  very  invariable.    Henle,  p.  292. 


202  MB  CHAMPNEYS. 

Peroneua  hrev,  in  Chimp,  resembled  that  in  man  in  its  origin, 
but  was  stronger,  and  had  a  second  tendon  running  along  the  5th 
metatarsal  connected  by  fibrous  tissue  with  that  bone,  and  fuidng 
with  tendon  of  Ext.  1.  d.  and  lumbricalis.  This  second  insertion  iM 
not  uncommon.  In  An.  as  in  man,  but  rose  from  the  middle  l-3rd 
instead  of  the  lower  half  of  the  Fibula. 

Peroneua  tertius  absent  in  Chimp.*  In  An.  it  differed  consider-, 
ably  from  that  in  man.  On  both  sides  it  rose  from  nearly  the  middle 
one-third  of  the  Fibula  enclosed  in  the  P.  br.  Its  tendon  passed 
through  the  annular  astragalo-calcaneal  ligament  with  that  of  the  P. 
br.  (the  Per.  longus  being  in  a  separate  channel).  Its  tendon  fused 
with  the  extensor  tendon  of  the  little  toe.  This  will  be  seen  to 
be  really  a  Peroneus  quinti. 

Extensor  longus  digitorum  in  both  as  in  man'. 

Extensor  proprius  hdtluds  in  Chimp,  as  in  man,  but  more  pow«v 
fully  adapted  for  abduction  by  passing  under  another  ligament,  besides 
the  annular  ligament,  which  extended  from  the  tuberosity  of  the  Sca- 
phoid to  the  base  of  the  inner  metatarsal  bones,  and  which  gave 
passage  also  to  the  two  tendons  of  the  Tib.  ant.'  In  An.  it  rose  from 
the  upper  two-thirds  of  the  Fibula  and  interosseous  membrane,  but 
otherwise  as  in  man. 

Tibialis  cmticus  in  Chimp,  was,  as  is  often  the  case,  double, 
and  the  internal  and  larger  tendon  inserted  into  the  Ento-cuneiform 
bone  was  separate  throughout  from  the  external  and  smaller  tendon, 
which  was  inserted  into  the  base  of  the  metatarsal  bone  of  the 
Hallux.  In  An.  it  rose  only  from  the  upper  half  of  the  Tibia.  It 
showed  a  tendency  to  become  split,  and  we  must  remember  that  this 
was  a  young  animal. 

^  Macalister  says  it  is  never  present  in  Quadrumana,  *'the  so-called  Pero- 
neus tertius  of  Wyman,  in  the  Howling  monkey,  being  a  Peroneus  quinti ;" 
Bolleston,  however,  found  it  in  a  Chimp.  Church  mentions  it  in  the  Inuus 
nemestrinus  and  Cebus,  and  I  found  it  in  An.  on  both  sides ;  but  in  all  the 
three  latter  at  least  it  did  not  pass  together  with  the  tendon  of  the  Ex.  1.  d., 
but  with  that  of  the  P.  br.  Again,  it  was  not  inserted  into  the  base  of  the 
fifth  Metatarsal,  but  fused  with  the  tendon  of  the  Ext.  1.  d.  opposite  the 
Metatarso-phalangeal  articulation,  just  as  did  the  accessory  tendon  which  I  found 
to  the  Peroneus  brevis  (see  above).  In  the  Cebus  it  perforated  the  tendon 
of  the  Peroneus  brevis  opposite  the  Cuboid  bone.  Does  not  this  perfora- 
tion in  the  Cebus  of  the  P.  br.  tendon,  together  with  the  second  tendon 
which  I  found  to  the  Peroneus  brevis  in  Chimp.,  go  to  show  that  the  so- 
called  P.  tertius  of  Quadrumana  is  really  a  divarication  of  the  P.  br.  ?  Wood 
mentions  a  "Peroneus  quinti"  as  a  human  anomaly. 

'  The  tendon,  after  passing  under  the  anterior  annular  ligament,  passed 
through  a  separate  sheath  springing  from  the  base  of  the  Calcaneum,  and 
again  inserted  close  to  its  origin,  running  upwards  and  inwards;  from  the 
superficial  end  of  this  sheath  a  small  slip  ran  inwards  to  join  the  annuliu: 
ligament  over  the  internal  malleolus.  I  can  find  no  description  of  this  liga- 
ment in  any  of  the  books,  but  I  found  it  in  An.  and  Ch.  By  its  means  the 
tendon  was  held  just  distally  to  the  external  malleolus.   It  is  not  found  in  man. 

^  This  ligament  is  mentioned  by  Duvernoy  in  the  Gorilla,  but  he  says  that 
the  tendon  follows  the  line  of  the  metatarsal  and  first  phalanx. of  the  thumb, 
which  was  not  the  ease  in  my  Chimp.  It  is  not  mentioned  by  Yrolik,  Mac- 
alister, or  Church,  nor  can  I  find  any  mention  of  it  in  Chimp.  It  was  pre- 
sent in  An. — ^Henle  mentions  that  in  man  this  muscle  is  occasionally  doabla 
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Sxtensor  brevis  digitorwm  in  Chimp,  was  as  in  man,  except  that 
\t  rose  partly  from  the  special  sheath  from  the  Calcaneum,  trans- 
mitting the  tendons  of  the  Extensor  1.  d.      The  hallucal   division 
was  not  separate,  as  has  frequently  been  found  by  others  to  be  the 
case.     In  An.  it  was  as  it.  man,  except  that  the  tendon  to  the  Hallux 
and  next  toe  were  given  off  by  a  common  muscular  belly,  and  the 
inner  side  of  the  muscular  belly  for  the  middle  toe  was  attached  by 
&scia  to  the  inner  side  of  the  metatarsal  of  that  toe,  besides  its 
insertion  into  the  tendon  of  the  common  Extensor.     A  small  muscle 
rose  from  the  Calcaneum  at  its  neck,  and  was  inserted  into  the  inner 
side  of  the  base  of  the  metatarsal  bone  of  the  great  toe,  together 
with  one  of  the  tendons  of  the  Tib.  ant.     It  exhibited  a  variability, 
which  we  found  to  obtain  in  the  muscles  of  the  hand,  being  absent 
in  an  adult  An.,  specially  examined.     It  would  seem  to  be  a  redu- 
plication of  the  Ext.  br.  d.,  such  as  we  have  noticed  in  other  muscles, 
B.g.  Abd.  p.,  Fl.  br.  5ti  (in  the  hand),  and  Iliacus  and  Psoas  in  the 
lowo'  limb. 

Abductor  haUiuns  in  Chimp,  as  in  man.  Duvemoy  found  it  so  in 
the  Grorilla*.  In  An.  it  was  different  from  that  in  man,  and  different 
on  the  two  feet.  On  the  left  foot  the  proximal  head  rose  with  part 
€i  the  Fl.  br.  d.  and  Abd.  5ti  from  the  under  surface  of  the  Calca- 
neum, and  joined  the  distal  part  of  the  second  head  (as  was  the  case 
in  the  second  head  of  the  Fl.  br.  d.).  The  second  head  rose  by  two 
&scicles,  one  from  the  internal,  one  from  the  external  side  of  the 
Scaphoid  bone;  these  joined  the  tendon  of  the  first  head,  and  the 
common  tendon  was  inserted  into  the  external  side  of  the  base  of 
tiie  first  phalanx  of  the  great  toe.  In  the  right  foot  the  second  head 
rose  not  from  the  Scaphoid  bone,  but  from  the  deep  fascia  opposite 
it^  and  a  third  head  was  added,  also  from  the  deep  &iscia  opposite 
the  tarso-metatarsal  articulation. 

Fleocor  brevis  hallibcia  in  Chimp,  was  very  different  from  that  in 
man.     Its  iTvner  head  rose  from  several  origins,  principally  from  the 
£cto-ctineiform  bone,  just  where  the  second  tendon  of  the  Tib.  p. 
was  inserted.     From  this  origin  the  internal  portion  (a)  ran  and 
frised  with  the  lowest  J  in.  of  the  tendon  of  the  Abductor.     This 
fosion  is  found  in  man  and  in  the  Gorilla  and  Orang.     The  next 
portion  {P)  was  inserted  into  the  internal  sesamoid  bone.     An  under- 
lying portion  (y)  rose  from  the  Ento-cuneiform,  and  was  inserted  with 
the  last  portion  (/8).     Rolleston  found  the  inner  head  prolonged  by 
a  tendinous  expansion  to  the  distal  phalanx.     The  outer  head,  being 
that  portion  eventually  inserted  on  the  outer  side  of  the  tendon  of 
the  Flexor  longus  hallucis,  was  thus  arranged :  the  most  internal 
portion  (a)  rose  together  with  portions  a  and  p  of  the  inner  head 
from  the  Ecto-cuneiform  bone,  and,  crossing  under  the  tendon  of  the 

^  In  the  Gebus  and  Innus  nemestrinus  it  had  two  distinct  heads,  one  from 
the  Galeanenm,  the  other  from  the  plantar  fascia.  In  the  Orang  it  was  inserted 
into  Hie  metatarsal  as  well  as  into  the  first  phalanx*  Yrolik  describes  two 
origins  in  Ghimp.,  one  from  the  Ento-cuneiform,  bat  also  says  it  is  as  in 
man ;  this  second  origin  is  probably  part  of  the  Flexor  brevis,  the  fibres  of 
which  as  in  mim  fuse  with  the  tendon  of  the  Abductor  hallacis. 
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Fl.  1.  h.,  was  inserted  into  the  external  sesamoid  bone,  as  is  the 
case  in  man.  The  next  portion  (^),  having  a  similar  origin  and 
course,  but  larger,  was  inserted  into  the  outer  edge  of  the  external 
sesamoid  bone,  fusing  at  its  insertion  with  some  of  the  adjacent  fibres 
of  the  Abd.  h.,  which  fusion  is  also  seen  in  man.  The  deepest  por- 
tion (y),  consisting  of  3  fascicles,  rose  from  the  Ento-cuneiform  with 
portion  y  of  the  inner  head,  and  from  the  external  side  of  the  meta- 
tarsal of  the  Hallux  in  its  whole  length,  and  was  inserted  principally 
into  the  middle  of  the  external  sesamoid  bone  between  the  insertiona 
of  portions  a  and  )8 ;  part  however  fused  with  portion  )8,  and  wu 
inserted  with  it,  and  part  fused  directly  with  some  adjacent  fibres 
of  the  Adductor,  and  was  inserted  into  the  jextemal  edge  of  the 
external  sesamoid  bone\  In  An.  it  rose  by  two  distinct  heads:  the 
inner  from  the  internal  Cuneiform  bone,  with  one  of  the  palmar 
Interossei,  was  inserted  into  the  internal  sesamoid  bone,  and  into  the 
base  of  the  first  phalanx  of  the  Hallux;  the  outer  rose  along  the 
line  of  the  middle  metatarsal  bone,  from  the  deep  plantar  ligament 
and  sheath  of  the  tendon  of  the  Flexor  lougus  hallucis  going  to 
the  Hallux,  and  fi-om  a  tendinous  band  of  origin  of  the  Interossd 
in  that  region.  It  was  inserted  into  the  external  sesamoid  bone, 
and  the  base  of  the  first  phalanx  of  the  Hallux  in  common  with 
the  insertion  of  the  Add.  h.  The  identity  of  this  muscle  was  proved 
by  (1)  its  insertion,  (2)  its  action,  (3)  its  relation  to  the  tendon  of 
the  Fl.  1.  h.,  which  separated  its  two  halves. 

Addtcctor  hallucis  in  Chimp,  was  much  larger  than  in  man.  Its 
principal  origin  was  from  the  middle  metatarsal  in  its  whole  length, 
and  from  an  intermuscular  septum  between  that  and  the  fourth  meta* 
«  tarsal.  Its  anterior  and  most  transverse  fascicle  also  rose  from  the 
distal  end  of  the  second  as  well  as  middle  metatarsal,  and  its  poste- 
rior or  interior  fascicle  rose  largely  from  the  sheath  of  the  Per.  L, 
and  the  superficial  and  internal  aspects  of  the  base  of  the  second  me- 
tatarsal. It  was  easily  separable  into  many  fascicles,  and  might  have 
been  described  as  sevei-al  muscles.  Its  general  appearance  was  much 
more  that  of  an  Add.  p.  than  of  an  Add.  h.,  and  it  was  stronger 
than  the  Add.  p.  It  was  inserted  into  the  external  side  of  the  distal 
end  of  the  metatarsal  of  the  Hallux,  some  of  its  fibres  fusing  as  in 


1  This  last  portion  is  called  by  Henle  **  Interosseus  volarU  primus,^*  All  the 
deep  portions  in  the  Chimp,  also  took  origin  from  the  sheath  of  the  Per.  1. 
All  the  superficial  factors  of  both  heads  also  had  origin  from  the  sheath  of  the 
tendon  of  the  Flexor  longus  hallucis.  Yrolik  describes  the  muscle  as  rising  from 
the  Ento-cuneiform,  and  forming  a  thin  muscular  fascicle.  In  the  Gorilla  and 
Orang  Duvemoy  describes  the  whole  muscle  as  rising  from  the  Scaphoid  and 
Ento-cuneiform.  In  the  Orang  Church  found  it  rising  from  the  Ento-cuneifoim 
and  plantar  fascia,  the  external  portion  being  inserted  into  the  first  phalanx, 
the  internal  into  the  metatarsal.  In  the  Inuus  nemestrinus  the  interior  belly 
rose  from  the  Ecto-cuneiform,  and  was  inserted  into  the  external  sesamoid  bone. 

The  whole  muscle  was  supplied  by  the  internal  plantar  division  of  the 
posterior  tibial  nerve.  I  could  find  no  twig  given  from  the  deep  branch  of  the 
external  plantar  to  the  external  head,  as  sometimes  in  man  (and  as  the  analogy 
of  the  deep  branch  of  the  ulnar  nerve  in  the  hand  would  lead  one  to  expect) ; 
that  branch  seeming  to  lie  at  a  deeper  level  also  than  this  muscle. 
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man  with  ihe  adjacent  part  of  the  external  head  of  the  FI.  br.^  In 
An.  it  rose  from  the  fascia  and  intermuscular  septum  between  the 
metatarsals  of  the  second  and  middle  toes  along  rather  more  than 
their  distal  half;  from  a  fascia,  giving  origin  also  to  the  plantar 
Interossei  (thus  showing  its  nature  as  an  Interosseus),  and  to  the 
external  head  of  the  Flexor  brevis  hallucis;  also  from  the  whole  of 
the  plantar  surface  of  the  base  of  the  first  phalanx  of  the  second  toe. 
It  was  inserted  with  the  adjacent  outer  head  of  the  Fl.  br.  h.  into 
the  onter  side  of  the  base  of  the  first  phalanx  of  the  great  toe.  Its 
origin  thus  differed  widely  from  that  in  man. 

Abductor  minimi  digiti  in  Chimp,  was  large,  rising  from  the 
whole  of  the  anterior  and  plantar  edge  of  the  tuber  Oalcis,  and  from 
the  plantar  fiwcia.  Its  external  portion  was  inserted  into  the  base 
of  the  5th  metatarsal.  The  next  portion  was  inserted  by  a  very 
delicate  tendon  into  the  external  side  of  the  base  of  the  proximal 
phalanx  of  the  little  finger.  The  internal  and  main  portion,  which 
exhibited  a  penniform  arrangement  (a  tendon  which  diminished  from 
the  origin  of  the  muscle  downwards,  and  disappeared  before  the  in- 
sertion, lying  on  the  middle  of  its  plantar  surface),  developed  one 
larger  and  two  smaller  tendons  opposite  the  metatarso-phalangeal 
articalation,  while  other  fibres  were  continued  to  the  very  insertion. 
These  middle  and  internal  portions  were  inserted  just  internally  to 
the  first*.  In  An.  it  was  as  in  man,  and  by  its  extensive  connection 
with  plantar  fascia  would  give  it  tension  and  also  flex  the  three 
exterior  toes,  owing  to  the  fusion  of  the  plantar  fascia  with  the 
tendons  of  the  Fl.  br.  d.  of  those  toes.  In  an  adult  An.  there  was 
also  another  muscle  rising  externally  to  it,  and  inserted  into  the 
base  of  the  metatarsal  of  the  little  toe. 

Flexor  brevis  minimi  digiti  in  Chimp.,  absent  in  Rolleston's 
Chimp.,  rose  as  in  man.  Its  origin  was  complicated,  by  being  shared 
by  the  palmar  Interosseus  of  the  little  toe,  and  also  by  a  muscle 
which  certainly  fulfilled  the  requirements  of  an  Opponens.     In  An. 

^  Dnvemoy,  in  the  Gorilla,  describes  it  as  two  muscles,  **  adductenr  oblique'* 
md  **  adductenr  transverse,"  according  to  the  direction  of  the  fibres.  But  no 
interval,  such  as  that  drawn  by  Buyemoy  (PI.  x.)  in  the  Gorilla,  could  be  seen 
in  my  Chimp.,  though  its  most  transverse  fascicle  could  be  divided  from  the 
rest,  as  could  sever^  other  fascicles.  Yrolik  does  the  same,  and  says  that  the 
oblique  portion  comes  from  the  Cuboid,  the  transverse  from  the  fifth  metatarsal. 
I  could  find  neither  origin.  He  says  sklso  that  it  consists  in  man  of  the  same 
portions.  Church,  in  the  Orang,  found  a  fascicle  rising  from  a  ligament 
**  stretched  from  the  head  of  the  third  digit  to  be  inserted  into  the  distal  end  of 
the  metatarsal  and  proximal  end  of  the  first  phalanx  of  the  second,*'  and 
inserted  into  nearly  the  whole  length  of  the  metatarsal  of  the  Hallux,  Cuvier 
also  calls  this  portion  "  adductenr  transverse.*' 

*  It  is  curious  that  the  insertion  into  the  base  of  the  5tli  metatarsal  (that  of 
the  external  portion)  is  correlated  with  the  absence  of  the  so-called  Peroneus 
tertius  in  Chimp,  and  Cebus  (Church,  p.  17) ;  but  in  the  Inuus  nemestrinus 
this  insertion  coexists  with  the  Peroneus  tertius.  In  Chimp,  it  is  weak, 
however,  perhaps  owing  to  the  additional  Extensor  tendon  given  by  the  Per. 
br.,  and  fusing  with  the  Extensor  tendon  of  the  little  toe.  Yrolik  found  this 
muscle  inserted  into  the  second  phalanx  by  a  very  fine  tendon.  Henle  (p.  800, 
and  Fig.  150,  p.  296  a  b  q')  describes  an  insertion  into  the  tuberosity  of  the 
metati^sal  as  normal  in  man. 
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it  rose  from  the  base  of  the  5th  metatarsal  bone,  and  was  inserted 
into  the  outer  sesamoid  bone  and  fibular  side  of  the  base  of  the  first 
phalanx  of  the  little  toe.     It  was  obviously  an  Interosseus. 

Opponens  minimi  digiti  in  Chimp,  rose  in  common  with  the  pre- 
ceding, and  with  the  palmar  Interosseus  of  the  little  toe,  and  was 
inserted  into  the  external  and  plantar  surfaces  of  the  5  th  metatarsal 
in  its  whole  length  \ 

Transveraalia  pedis  was  wanting  in  Chimp,  as  a  separate  muscle, 
as  in  the  Orang,  Cebus  and  Inuus  nemestrinus,  and  occasionally  iu 
man ;  but  was  represented  by  the  transverse  portion  of  the  Adductor 
hallucis. 

Interosaei  in  Chimp,  were  of  the  same  number  as  in  man,  but 
abducted  and  adducted  relatively  to  the  middle  digit  as  in  the  hcmd  of 
man  and  Chimp.,  not  relatively  to  the  2nd  (index)  digit  as  in  thfyfooi 
of  man'.  The  first  dorsal  was  much  the  largest,  aud  had  a  broad  origin 
from  the  base  of  met.  i.  as  well  from  the  side  of  met.  i.  like  the  Abd. 
indicis  in  hand. 

In  An.  the  Dorsal  Interossei  were  seven,  and  were  inserted  in  the 
same  manner  as  the  plautar  Interossei,  and  as  in  man.  The  internal 
(first  and  second)  arose  from  the  base  of  the  metatarsal  of  the  second 
toe,  and  were  inserted  one  on  each  side  of  the  second  (index)  toe. 
The  third  rose  from  the  base  of  the  metatarsal  of  the  second  (index) 
and  middle  toes,  and  was  inserted  into  the  internal  (tibial)  side  of  the 
middle  toe.  The  fourth  rose  from  the  bases  of  the  third  and 
fourth  metatarsals  and  was  inserted  into  the  external  (fibular)  side  of 
the  middle  toe.  The  fifth  rose  with  the  fourth,  but  principally  firom 
the  fourth  metatarsal,  and  was  inserted  into  the  internal  (tibial)  side 
of  the  fourth  toe.  The  sixth  rose  from  the  bases  of  the  fourth 
and  fifth  metatarsals,  and  was  inserted  into  the  external  (fibular)  hide 
of  the  fourth  toe.  The  seventh  rose  from  the  base  of  the  fiftii 
metatarsal  with  the  Flexor  brevis  minimi  digiti,  and  was  inserted 
into  the  internal  (tibial)  side  of  the  fifth  (little)  toe.  The  dorsal 
Interossei  alternately  adducted  and  abducted  from  the  middle  toe. 

^  I  can  find  no  description  of  this  muscle  in  any  of  the  anthropoid  apefl, 
but  Henle  and  Huxley  describe  it  as  normal  in  man.  It  was  found  in  a  Chikp. 
by  Bolleston.  This  muscle  is  described  and  figured  by  Dr  Halford  in  the 
Macaque.  He  also  describes  a  similar  muscle  in  the  Hallux,  and  says  that 
**  Professor  Huxley  has  not  shown  that  Table  IV.  does  not  apply  to  the  foot  of 
the  Gorilla,  Chimp.,  etc."  Now,  so  far  as  Chimp,  is  concerned,  I  can  answer 
that  no  muscle  was  inserted  into  the  length  of  the  metatarsal  of  its  Hallux, 
though  I  can  confirm  Dr  Halford's  conjecture  as  to  the  presence  of  a  similar 
muscle  in  the  fifth  metatarsal,  as  described  by  Huxley  and  Henle  in  man.  Part 
of  the  Flexor  brevis  hallucis  rose  from  the  whole  length  of  the  outer  side  of  the 
first  metatarsal,  as  I  have  described. 

*  Duvernoy,  who  makes  this  comparison  a  propos  of  the  Gorilla,  refers  it 
to  the  prepotence  of  the  middle  digit  in  the  hand  and  foot  of  apes,  and  the 
second  digit  of  the  foot  of  man,  as  indicated  by  the  superior  length.  This  was 
also  the  case  in  the  Macaque.  The  diiferences  entailed  by  the  point  of  abduction 
and  adduction  being  the  middle  toe  in  the  Anthropoid  apes,  the  second  in 
man,  are  as  follows : — ^the  middle  toe  in  the  Anthropoid  apes,  the  Index  in  man 
has  two  dorsal  (abductors),  no  plantar  Interossei  (adductors).  The  adaptation  of 
the  same  general  plan,  the  dorsal  being  abductors,  the  plantar  adductors,  is 
highly  interesting. 
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Table  of  Dorsal  Interossei  in  An. 

Addudors  which  were  also  partial  flexors. 

2nd  addncted  2nd  (index)  toa 

5th  adducted  4th  toe. 

7th  adducted  5th  (little)  toe. 
Abductors. 

1st  abducted  2nd  (index)  toe. 

3rd  abducted  3rd  (middle)  toe  towards  Tibia. 

4th  abducted  3rd  (middle)  toe  towards  Fibula. 

6th  abducted  4th  toe. 

The  4th  and  6th  were  also  partial  flexors. 

In  An.  the  Plantar  Interossei  were  three  adducting  to  middle 
toe.  They  all  rose  from  a  common  origin,  viz.  from  the  base  of  the 
middle  met.,  and  from  a  ligament  stretched  across  the  plantar  space  ^ 

The  external  Plantar  Interosseus  ran  to  the  base  of  the  fii*st 
phalanx  and  extensor  tendon  of  the  5th  toe,  both  on  the  tibial  side. 
The  second  and  first  arose  by  a  common  muscular  slip,  and  afterwards 
divided  and  were  inserted  each  by  a  similar  double  insertion,  the 
third  on  the  tibial  side  of  the  fourth  toe,  the  second  on  the  fibular 
side  of  the  second  toe.  They  thus  all  adducted  their  toes  towards 
the  middle  toe. 

In  both  feet  a  small  slip  of  muscle  ran  from  the  interior  (tibial) 
side  of  the  first  (internal)  Plantar  Interosseus  (rising  from  the 
intermuscular  septum  between  the  dorsal  and  Plantar  Interossei),  and 
was  inserted  into  the  distal  part  of  met.  iii.  This  extra  muscle  points 
to  the  prepotence  of  the  middle  toe,  as  indicated  also  by  its  length. 
"We  find  the  same  prepotence  in  Chimp.,  where  the  adduction  and 
abduction  are  to  and  from  this  toe  instead  of  the  second,  as  in  man'. 

"^  This  is  mentioned  by  Chnrch  in  the  Innns  nemestrinns  and  Cebus,  and  he 
does  not  seem  to  consider  these  muscles  as  Interossei.  It  is,  however,  at  least 
significant  that  they  all  adducted  towards  the  middle  toe  which,  as  we  have 
seen,  is  the  prepotent  digit  in  the  foot  of  apes.  He  fonnd  the  same  arrange- 
ment in  the  hand. 

^  Though  these  two  layers  were  distinct,  and  one  lay  more  dorsally  than  the 
other,  still,  as  Church  remarks  of  the  Inuus  nemestrinus,  there  were  no  dorsal 
Interossei,  as  none  had  a  dorsal  origin,  and  also,  but  for  the  set  which  I  have 
called  plantar  (as  being  more  plantar  than  the  other,  and  l3dng  superficially  to 
it),  and  which  Church  does  not  seem  to  consider  Interossei,  his  account  of  them 
in  the  Inuus  nemestrinus  would  tally  with  mine  in  An.  Moreover,  the  real 
nature  of  the  Fl.  br.  5^  appears,  for  it  is  evidently  an  Interosseus. 

Duvemoy  remarks  tiiat  in  the  Gorilla,  as  I  also  found  in  Chimp.,  the 
dorsal  Interossei  are  not  so  dorsally  placed  as  in  man.  Moreover,  this  fact 
was  plainly  set  forth  in  the  hand  of  my  Chimp.,  in  which  parts  of  the  dorsal  In- 
terossei were  so  far  divaricated  palmarly,  as  to  be  positively  palmarly,  and  not 
at  all  dorsally,  placed.  In  the  lower  monkeys,  as  Cebus,  Inuus  nemestiinus  and 
in  An.,  there  are  really  no  true  dorsal  Interossei,  but  two  layers  of  Plantar, 
the  more  dorsally  lying  of  which  we  may  take,  if  we  please,  to  represent  the 
dorsal  Interossei.  The  more  plantarly  placed  resemble  the  Interossei  of  the 
Camivora,  as  Church  remarks.  We  therefore  have  an  ascending  series,  from 
that  ease  where  the  dorsal  Interossei  are  plantarly  placed  (represented  by  the 
Cebos  and  Ah.,  the  more  plantarly  placed  resembling  those  of  the  Camivora),  to 
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Abdominal  Muscles. 


Rectus  abdominis  in  Chimp,  powerful,  had  two  origins,  as  in 
man.  The  posterior  wall  of  the  sheath  was  founded  by  the  aponeu- 
rosis of  Trans versalis  only,  the  anterior  by  those  of  the  external  and 
internal  oblique,  thus  diffeiiug  from  the  arrangement  in  man.  It  was 
marked  by  four  "  inscriptiones  tendinese  "  (as  in  Vrolik's)  which  went 
quite  through  the  muscle  to  the  sheath. 

In  An.  it  became  continuous  with  a  fascia  interposed  between 
it  and  the  inner  layer  of  the  Pectoral  opposite  the  fifth  rib,  and  was 
attached,  as  in  man,  to  the  cartilages  of  the  fifth,  sixth  and  seventh 
ribs. 

Pyramidalis  in  both  was  absent  as  in  Yrolik's  specimen. 

External  Oblique  in  Chimp,  rose  by  seven  digitations  from 
ribs  5  to  11  inclusive,  the  two  lowest  interdigitating  with  Lat. 
d.,  the  rest  with  Ser.  m.  It  was  inserted  into  the  ant.  sup. 
iliac  spine  for  half  an  inch  only,  into  Pouparb's  ligament  and  the 
linea  semilunaris.  Its  fibres  ended  below  at  the  level  of  one  inch 
below  the  anterior  superior  iliac  spine,  and  mesially  opposite  the  line 
of  the  Bectus.  In  An.  its  first  upper  digitations  were  received  not 
between  those  of  the  Ser.  m.,  which  failed  to  reach  it,  but  of  that 
special  development  of  the  Intercostals  which  has  been  already 
noticed. 

Internal  Oblique  in  Chimp,  resembled  that  in  man.  In  Air. 
it  did  not  reach  the  last  rib. 

Transversalis  in  both  nearly  as  in  man.  The  Fascia  transversalis 
in  Chimp,  was  better  developed  than  in  man,  in  coiTelation  with  the 
increased  strain  on  the  abdominal  muscles. 

Nerves, 

The  factors  given  according  to  Quain,  and  Flower's  Plates. 

The  innervation  of  the  muscles  closely  resembled  that  in  man, 
and  did  not  call  for  remark  except  in  the  following  particular. 

Anterior  Thoracic  in  Chimp.,  which  supplied  both  Pectorals,  seemed 
to  receive  supply  from  all  the  factors  of  the  Brachial  flexus,  not 
only  from  C.  V.,  C.  VI.,  and  C.  VII. 

Nerve  to  the  Subclavius  in  Chimp,  had  no  communication  with 
the  Phrenic. 

In  Chimp,  the  /Scalenus  anticus  was  supplied  by  C.  VIII.,  instead 
of  C.  IV. 

Phrenic  nerve  was  formed  in  Chimp,  by  C.  IV.  and  V. ;  in  An. 
by  C.  IV.  No  connection  could  be  found  with  the  sympathetic  in 
either. 

Middle  cervical  Ganglion  was  fused  with  the  3rd  in  both. 

Third  cervical  Ganglion  in  both  was  placed  as  in  man  at  the 
root  of  the  neck  in  an  angle  enclosed  by  the  subclavian  and  vertebral 
arteries,  which  it  more  or  less  surrounded  with  plexuses.    It   sent 

the  anthropoid  apes,  where  these  are  more  dorsal,  and  thus  to  man,  where  they 
are  more  dorsal  still.    This  dorsa  migration  of  Interossei  is  very  interesting. 
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twigs  in  company  with  the  vertebral  artery  into  the  vertebral  canal 
in  the  7th  cervical  vertebra,  another  to  join  the  8th  cervical  nerve^ 
another  to  join  the  recurrent  Laryngeal  nerve. 

Circumflex  nerve  in  both  was  formed  of  C.  V,  VI,  VII,  instead 
of  by  C.  y,  VI,  VII,  and  VIII. 

Posierior  Thoracic  nerve  (external  respiratory  of  Bell),  was  formed 
in  Chihp.  by  C.  V.  and  VI.  as  in  man.  In  An.  by  C.  VI.,  and 
VIL ;  but  the  5th  cervical  nerve,  which  supplied  the  Rhomboideus 
major,  gave  twigs  to  the  serratus  magnus^  which  thus  received  its 
supply  from  0.  V.  and  VI  (also  as  stated  above  from  C.  VII)  though 
in  a  different  manner  from  that  in  man. 

Iniercosto-humercU  in  An.,  unlike  its  representative  in  man  and 
Chimp.,  pierced  the  lower  part  of  the  Scalenus  post.,  which  was  in- 
serted in  the  3rd  and  4th  ribs  and  not  into  the  2nd, 

I^erve  to  the  Levator  angvli  Scapxdce  in  Chimp,  was  C.  IV,  not 
C.  III. 

Nerve  to  Ehomhoideus  minor  was  C.  III.  in  An.,  C.  V.  in  Chimp. 
as  in  man. 

Suprorecapvlar  in  Chimp.,  formed  by  C.  V.  alone  instead  of  C.  V. 
and  C.  VI.;  nerve  to  Teres  tnajor  in  Chimp.,  was  from  the  Sub- 
scapular, but  from  the  circumflex  in  An.  ;  and  this  latter  arrange- 
ment has  been  noticed  as  an  abnoimality  in  the  human  subject  by 
Prof.  Turner  ^ 

Median  in  both  passed  under  instead  of  superficial  to  the  Bra- 
chial artery  in  the  upper  arm*.  It  communicated  by  its  main  branch 
with  the  ulnar  nerve  in  Chimp.'  but  not  in  An.  at  about  one-third  of 
the  distance  down  the  forearm,  and  supplied  the  fingers  simultaneously, 
and  not  from  2  main  divisions.  There  was  no  supra-ccmdyloid  foramen. 

Ulnar  nerve  in  Chimp,  was  small  till  it  had  received  its  factor  from 
the  median,  when  it  doubled  its  size.  It  received  a  factor  from  the 
branch  of  the  musculo-spiral  nerve  that  supplied  the  Dorso-Epitroch- 
lien,  after  which  it  gave  some  twigs  to  the  inner  head  of  the  Triceps 
as  it  passed  it,  which  possibly  are  derived  from  the  branch  of  the 
mosculo-spiral  joint  membrane. 

Musculo-cutane'us  in  Chimp.  ])assed  through  a  cellular  interval 
in  the  coraco-brachialis,  much  more  pronounced  than  in  man.  In  An. 
it  did  not  pierce  the  Coraco-brachialis  but  passed  quite  beneath  it 
(dividing  it  from  the  Biceps),  and  not  superficial  to  it,  as  Wood*  says 
is  always  the  case  in  the  1st  human  variety,  with  which  this  arrange- 
ment otherwise  corresponded. 

Gam>gliforra  erdargenients  over  the  back  of  the  carpus,  at  the 
end  of  the  posterior  Interosseous  nerve,  and  on  the  branch  of  the 

1  Nat.  Hist.  Rev,  Oct.  1864,  p.  615. 

•  Professor  Turner  has  noticed  a  similar  arrangement  several  times  in  the 
human  subject;  and  Prof.  Humphry  informs  me  that  its  occurrence  is  almost 
always  associated  with  some  abnormal  disposition  of  one  or  other  of  the  main 
arterial  trunks  of  the  limb,  which  is  a  point  of  some  practical  as  well  as  moipho* 
logical  importance. 

'  I  have  just  met  with  an  example  of  this  in  a  human  subject. 
'    *  Camb,  Joum.  vfAnat.  and  Phys,  1867,  p.  45. 
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Circumflex  goixig  to  the  Teres  minor  were  present  in  Chikp.  as  in 
man.     In  An.  they  could  not  be  distinguished. 

Flexor  profarulus  digitorum  in  Chimp,  was  supplied  by  the 
anterior  interosseous  as  well  as  by  the  main  trunk  of  median  and  the 
ulnar. 

Flexor  longus  pollicia  in  Chimp,  was  supplied  from  the  main  trunk 
of  the  Median  as  well  as  from  its  anterior  interosseous  branch. 

The  general  arrangement  of  the  nerves  of  the  lower  limb  and 
Lumbar  and  sacral  plexuses  was  in  Chimp,  very  similar  to  that  in 
man,  but  very  different  in  composition,  which  was  perhaps  due  to  the 
fact  that  there  were  13  instead  of  12  dorsal  vertebra.  The  differences 
in  composition  will  be  more  readily  seen  by  the  following  Table. 

Man  Chimp. 


Ilio-Hypogastric,  and  \  j    t 
Ilio-Inguinal,  j 


D.  XIII. 


Genito '-crural,  L.  I.  II.  D.  XIII. 

External  cutaneous,  L.  II.  III.  D.  XIII.  L.  I. 

Obturator,  L.  III.  IV.  D.  XIII.  L.  I.  II. 

Anterior  crural,  L.  II.  III.  lY.  D.  XIII.  L.  I.  II.  ILL 

Superior  gluteal,  L.  IV.  V. ;  S.  I.  L.  in.  lY.;  S.  I. 

Sacral  plexus,  L.  IV.  V.;  S.  I.  II.  L.  I.  II.  HI.  lY.;    S.  L 

III.  IV.  II. 

Small  sciatic,  L.  IV.  V.;    S.  I.  II,  L,  III.  IV,;  S.  I. 

III.  lY. 
Great  sciatic,  see  Sacral  plexus. 

Psoas  parvus  in  Chimp,  was  supplied  by  D.  XIII.  instead  of 
L.  II.  In  An.  by  L.  II.  Psoas  magnus  by  D.  XIII.,  and  anterior 
crural  in  Chimp,  instead  of  by  L.  II.  In  An.  the  superior  part  (see 
description)  by  the  ant.  crural,  the  inferior  by  L.  III. 

PyriformiSy  in  An.  but  not  Chimp,  by  the  Superior  gluteal,  not  aa 
in  man  from  the  2nd  Sacral  n.  Ohtv/rator  int.  in  Chimp,  supplied  as 
in  man  from  the  sacral  plexus,  but  the  arrangement  was  different; 
for  while  in  man  one  twig  rising  separately  fi'oiu  the  plexus  supplies 
it;  a  second,  subsequently  and  separately  arising,  supplying  the 
Gemellus  superior;  and  a  third,  sul^equently  and  separately  rising, 
supplying  the  Gemellus  inferior  and  Quadratus  femoris;  in  Chimp. 
one  nerve  was  given  off  from  the  sacral  plexus,  which  bifurcated 
and  sent  one  division  to  the  Ob.  int;  the  other  division  then  gave  off 
a  twig  to  the  superior  edge  of  the  Gemellus  sup.,  then  dived  below 
the  conjoined  tendon  of  the  Ob.  int.  and  Gemelli,  supplying  the 
Gemellus  inf.  and  ended  in  the  Quadratus  femoris.  (The  two  Obtu^ 
rator  muscles  are  never  supplied  by  the  same  nerve.)  In  An.  the 
same  nerve  supplied  both  Ob.  int.  and  Gemel.  inf.* 

^  It  also  differed  from  that  in  man  in  lying  externally  instead  of  internally 
to  the  Psoas  magnns. 

^  It  will  be  observed  iQ  the  arrangement  of  the  nerves  of  the  lower  limb,  as 
compared  with  that  in  man,  that  in  many  cases  in  which  adjacent  parts  are 
supplied  in  man  by  nerves  which  are  given  off  separately  from  a  primary  n^nre- 
trunk,  the  same  ports  in  these  animals  are  supplied  by  nerves  ^ven  off  from  a 
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Coccygeua  in  Chihp.  by  the  3rcl,  and  not  the  4th  and  5  th  sacral 
nerves.  The  great  Sciatic  nerve  in  Cuimp.  did  not  divide  till  the 
Popliteal  space,  but  in  An.  almost  as  soon  as  it  issued  from  the 
l^^vis.  The  point  of  bifurcation  varies  widely  in  man  \  In  both 
its  distiibuticMi  varied  somewhat  from  that  in  man.  In  An.  the 
proximal  end  of  the  long  head  of  the  Biceps  (the  short  head  being 
absent)  was  supplied  by  the  int.  pop.  n.  the  distal  part  by  the  ext. 
pop.  The  Semitendinosus  and  Semimembranosus  were  supplied  to- 
gelber  by  a  common  branch  oi  the  great  sciatic,  instead  of  by  separate 
brancihei^  another  instance  of  lowness  of  Integration.  In  Chiiip. 
a  a^)arate  trunk  irom  the  great  Sciatic  high  up  after  a  course  of 
4  in.  gave  off  (1)  a  branch  to  the  origin  of  the  Semitendinosus; 
(2)  a  branch  which  supplied  the  upper  third  of  the  long  head 
of  the  Biceps;  (3)  the  remainder  split  into  branches  which  sup- 
plied the  proximal  part  of  the  Add.  m.,  the  mesial  part  of  the 
Semitend.  and  Semimemb.,  and  the  separate  external  division  of  tlie 
Add.  m.  (noticed  under  that  muscle).  The  short  head  of  the  Bi- 
ceps was  supplied  by  two  twigs  separately  lising  from  the  main 
trunk  of  the  great  Sciatic  nerve,  nearly  opposite  the  middle  of  the 
thigh.  Another  instance  of  want  of  Integration;  but  it  is  curious 
that  the  anthropoid  Ghimp.  furnishes  a  better  instance  of  it  than  the 
low  An. 

Sartoritis  supplied  in  Chimp,  by  the  main  branch,  and  also  (un- 
like that  in  man)  in  its  lower  part  by  the  Internal  Saphenous. 
Fectineus  in  Chimp,  supplied  by  a  somewhat  large  branch  from  the 
Ant.  cr.  n.,  and  by  a  very  small  branch  from  the  ob.  In  An.  hj  Ant. 
or.  n.  only;.     (In  man  the  twig  from  the  obturator  is  inconstant.) 

seoondaiy  hranoh  together;  that  is  to  say,  ia  man  the  primary  nerve-trunk  has 
absorbed  the  secondary  trunks,  into  itself.  This  is  a  good  instance  of  the 
advance  in  ''Inte^ation^'in  'man,  as  compared  with  animals  less  highly  or< 
ganised. 

I  Qnam,  VoL  n.^.  676.  Turner  {Nat  Hist.  Rev,  Oct.  1864,  p.  616)  says 
that  saeb.  early  duplicity,  when  it  occurs  in  man,  almost  always  ooeziBts  with 
duplicity  of  the  Pynformis. 
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PARTIAL  DEFICIENCY  OP  THE  TENDON  OP  THE 
LONG  PLEXOR  OF  THE  THUMB.  By  W.  W.  Wag- 
STAFFE,  B.A.,  F.R.C.S.,  Lecturer  on  Anatomy  at  St  Thornas^s 
Hospital, 

Peculiarities  in  the  arrangement  of  the  extensor  tendons  to  the 
fingers  are  of  common  occurrence,  but  it  is  rare  to  find  anj  great 
deviation  from  the  usual  plan  of  arrangement  in  the  flexor  tendons. 
I  am,  therefore^  led  to  i*ecord  an  instance  of  abnormality  in  the  long 
flexor  tendon  of  the  thumb,  which  came  under  my  notice  in  the 
dissecting  room  at  St  Thomas's  Hospital  early  in  the  beginning  of 
last  year. 

During  the  usual  demonstrations  my  attention  was  called  to  what 
was  thought  to  be  a  case  of  deficiency  of  the  long  flexor  tendon  of 
the  thumb  (left),  and  upon  careful  examination  the  following  con- 
dition of  parts  was  found.  A  muscle  (t)  occupying  the  usual  }x>8i- 
tion  of  the  flexor  longus  pollicis  arose  from  the  radius  and  inter- 
osseous membrane,  and  its  tendon  passed  downwards  in  its  usual 
position  under  the  anterior  annular  ligament  and  the  superficial 
flexor  tendons.  Instead,  however,  of  passing  between  the  two  heads 
of  the  flexor  brevis  to  the  thumb,  the  chief  jmrt  of  the  tendon  (1) 
joined  the  index  tendon  of  the  flexor  profundus  digitorum  (Fl.  p.)  :  a 
second  portion  (2)  spread  out  upon  the  carpiis  and  attached  itself  to 
the  ligaments  covering  the  carpal  bones  in  front :  and  a  third 
part  (3)  left  the  tendon  rather  higher  up,  and  was  inserted  by  a 
^ell  defined  triangular  expansion  into  the  outer  surface  of  the 
Outer  or  superficial  head  of  the  flexor  brevis  pollicis. 

On  the  thumb  itself  a  well-marked  tendon  (st)  lay  on  the  palmar 
surface  of  the  first  and  second  phalanges  in  the  position  usually 
occupied  by  the  digital  portion  of  the  flexor  longus  pollicis  tendon. 
This  peculiar  tendon  was  attached  by  two  distinct  slips  to  the  head 
of  the  so-called  metacai*pal  bone  of  the  thumb.  These  two  slips 
were  connected  one  with  each  side  of  the  head  of  the  bone.  Prom 
these  proximal  attachments  it  passed  forwards,  lying  free  upon  the 
flrst  phalanx,  and  was  slightly  spread  out  to  be  inserted  as  usual 
into  the  base  of  the  ungual  phalanx.  A  reflected  portion  represent- 
ing the  ligamentum  breve  (l.  b.)  was  connected  as  usual  with  the 
capsule  of  the  neighbouring  joint  and  the  head  of  the  proximal 
phalanx. 

The  Nerves  were  also  peculiar  in  the  thumb.  Two  digital 
branches  as  usual  came  from  the  median,  but  about  an  inch  from 
their  origin  they  each  presented  enlargements — on  the  outer  nerve 
two,  on  the  inner  one — in  size  about  equal  to  a  millet  seed.  Beyond 
these  enlargements  the  outer  nerve  could  be  traced  onwards  to  its 
ordinary  distribution,  but  the  inner  nerve  appeared  atrophied  and 
was  lost  in  fibrous  tissue  opposite  the  middle  of  the  first  phalanx. 

The  arteries  were  smaller  than  usual. 
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In  this  case,  therefore,  we  have  a  muscle  arising  like  the  flexor 
longus  pollicis,  but  inserted  into  the  deep  flexor  tendon  to  the  index 


finger,  and  connected  also  with  the  fibrous  structures  about  the 
wrist ;  we  have  a  tendon  resembling  that  of  the  flexor  longus  pol- 
Kcisy  but  only  stretching  between  the  head  of  the  metacarpal  bone 
and  the  ungual  phalanx ;  and  associated  with  these  muscular  pecu- 
liarities about  the  thumb  we  have  peculiarities  in  the  appearance 
of  the  digital  nerves  and  vessels. 

That  these  peculiarities  were  developmental  appeared  bejond 
doubt,  for  there  was  no  evidence  either  in  the  existence  of  scar,  or  in 
the  matting  together  of  neighbouring  tissues,  that  mechanical  injury 
or  disease  had  been  the  cause.  It  would  seem  that  an  error  of  develop^ 
xnent  had  occurred;  that  from  some  cause  the  intermediate  portion 
bad  not  been  developed;  that  consequent  upon  this  the  free  ends  had 
attached  themselves  to  neighbouring  parts — one  to  the  head  of 
the  metacarpal  bone,  the  other  to  the  deep  flexor  tendon  for  the 
index  finger  and  the  carpus.  And  the  condition  of  the  digital 
nerves  and  vessels  would  agree  with,  although  it  would  not  neces- 
sarily require,  the  supposition  that  these  peculiarities  were  the  result 
of  &ulty  development. 

It  may  be  asked  what  movement  was  obtained  in  the  thumb, 
and  I  can  only  judge  by  experiment  made  upon  it  after  it  came 
nnder  my  notice.  No  flexion  of  the  ungual  phalanx  was  obtained  by 
traction .  upon  muscles.  •  The  ordinary  movements  of  the  proximal 
phalanx  were  obtained.  Traction  upcm  the  muscle  which  occupied 
the  place  of  the  flexor  longus  pollicis  produced  flexion  of  the  index 
finger,  with  some  flexion  of  the  wrist.  It  did  not  seem  that  any 
means  were  provided  for  flexion  of  the  tip  of  the  thumb  by  connec- 
tion between  the  flexor  brevis  aud  the  slips  of  tendon  lying  alongside 
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its  insertion.  It  must  be  concluded,  therefore,  that  the  ungnal  pha- 
lanx of  the  thumb  in  this  case  was  not  capable  of  movement  at  the 
will  of  its  owner;  and  as  no  history  could  be  obtained  of  the  old 
'woman's  habits,  owing  to  her  being  an  noclaimed  subject,  I  am 
unable  to  give  the  historical  evidence  which  might  be  intwestlog. 


DESCRIPTION  OF  AN  ACCESSOET  MUSCLE  IN  CON- 
NECTION  WITH  THE  POPLITEUS.  By  W.  W.  Wag- 
BTAFFE,  B.A,,  F.E„C,8.,  Zectvrer  on  Anatomy  ai  St  Thomtu't 
Hospital. 

In  dissecting  the  popliteal  space  of  the  left  leg  of  a  subject  last 
session,  an  unusual  muscle  was  found  in  connection  with  tim 
popliteus. 

The  outer  head  of  the  gastrocnemius  possessed  a  rather  large 
Bcsamoid  {S)  bone  close  to  its  attachment  to  the  femur.  From  the 
inner  side  of  this  sesamoid  bone  arose  a  rather  strong  tendinous 
structure,  distinct  from  the  gastrocnemius  proper,  and  soon  expanding 
into  a  well-marked  muscle,  which  passed  downwaids  to  the  tibia. 
The  fibres  were  directed  inwards  as  well  as  downwards,  and  lay 
saperficially  to  those  of  the  popliteus  (F),  ultimately  becoming  at- 
tached to  ijie  inner  edge  of  the  tibia  as  fiu'  as  the  oblique  line,  and 
also  blending  with  the  fibres  of  the  poplitaus.     The  popliteal  heaa. 
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'was  spread  over  tliat  portion  of  the  muscle  which  was  in  contact 
with  the  poplitens. 

It  is  worthy  of  note  that  the  plantaris  was  absent,  and  that  the 
general  muscular  derelopment  was  not  excessive ;  and  also  that  no 
similar  abnormality  was  found  in  the  opposite  limb. 

I  have  searched  without  success  for  the  record  of  any  similar 
abnormality  in  the  human  subject,  and  I  do  not  find  in  comparative 
myology  much  that  will  throw  light  on  such  a  variation.  I  know 
of  no  mstance  in  which  the  post-condyloid  or  gastrocnemial  sesamoid 
bone  gives  origin  to  portion  of  the  popliteus ;  but  in  the  Anteater 
Professor  Humphry  describes  the  outer  head  of  the  gastrocnemius 
as  arising  from  the  popliteal  sesamoid.     {Joum,  of  AmU,  it.  59.) 

The  use  of  the  muscle  in  the  present  instance  was  obvious.  It 
acted  as  a  flexor  of  the  leg  upon  the  thigh,  and  assisted  slightly  in 
rotating  the  tibia  in  the  first  movement  of  flexion. 


UTERINE  CONTRACTIONS  DURING  PREGNANCY. 

Dr  J.  Braxton  Hicks,  F.R.S.,  read  a  paper  at  the  Obstetrical 
Society  of  London,  on  4  Oct.,  in  which  he  pointed  out  a  fact  which 
he  considered  had  not  been  noticed  before ;  name  :y,  that  the  uterus 
not  only  during  the  last  month  of  pregnancy,  but  from  at  least  the 
third  month;  contracted  and  relaxed  frequently.  These  contractions 
occurred  every  5  to  20  minutes  generally,  although  sometimes  the 
intervals  were  longer.  They  lasted  about  3  or  4  minutes,  but  in  the 
case  of  a  diseased  ovum  the  contractions  were  frequently  longer,  and 
co^uaetimes  almost  continuous.  They  took  place  even  in  cases  of 
vesicular  mole  (Hyt^atiniform  degeneration  of  the  Chorion).  Dr 
Hicks  had  only  in  one  case  noticed  the  absence  of  these  contractions, 
viz.  in  a  case  of  Paraplegia,  at  least  while  it  was  under  his  observa- 
tion for  two  months.  When  the  uterus  was  retroverted  in  the  early 
months  of  pregnancy  the  uterine  body  was  more  readily  unc^er  obser- 
vation and  its  state  easily  nouiced.  ThoEC  contractions  are  not  owiug 
ta  the  external  irritation  during  examination,  but  as  frequently  as 
not  the  uterus  is  found  upon  first  examination  to  be  hai-d,  and  then 
to  relax.  Afber  describing  tiie  physical  state  of  the  organ  during 
these  conditions,  Dr  Hicks  alluded  to  the  value  of  these  contractions 
phydologicdly.  He  thought  at  least  two  advantages  were  derived 
from  them:  one  to  supplen.ent  the  heart  impuks  in  a  part  so  far 
removed  from  its  eflects:  the  other  to  assist  the  idtimate  disposition 
of  the  foetus.  After  this  he  discussed  at  length  the  assistance  to 
diagnosis  these  frequent  contractions  gave  the  practitioner. 


ANOMALIES   OF  ARRANGEMENT.     By  D.  Embleton,  M.D. 

Muscular. 

The  anomalies  here  given  were  observed  in  the  Dissecting  Room 
of  the  then  Newcastle-upon-Tyne  School  of  Medicine  and  Surgery, 
during  the  dissection  of  the  body  of  a  muscular  sailor  in  1842. 

The  Biceps  Flexor  Gubiti  had,  as  is  not  very  uncommon^  three 
heads,  two  of  which  arose  in  the  ordinary  way,  the  third  took  its 
fleshy  origin  from  the  inner  side  of  the  humerus  along  the  ridgQ 
extending  upwards  from  the  inner  condyle  between  the  contiguous 
edges  of  the  Brachialis  Anticus,  and  the  Tiiceps  Extensor,  and  in 
front  of  and  below  the  insertion  of  the  Coraco-brachialis.  It  wa^ 
about  two  inches  in  length  of  origin,  was  thick,  and  resembled, 
except  that  it  was  smaller,  the  femoral  head  of  the  Biceps  Flexor 
Cruris.  It  joined  the  common  tendon  of  the  muscle  at  the  inner 
side  and  back  part,  at  the  bend  of  the  elbow. 

On  both  sides  there  was  no  distinct  Flexor  hrevis  minimi  Digiti. 
The  Palma/ria  hrevis  was  very  largely  developed.  The  outer  edge  of 
the  Supinator  Radii  longus  just  where  the  muscle  ends  in  the  tendon 
was  inserted  into  the  fascia  of  the  arm  covering  the  extensor  muscles. 
The  Pronator  teres  had  no  origin  from  the  coronoid  process  of  the 
ulna,  arising  only  from  the  inner  condyle  of  the  humerus.  The  Ir^fro" 
spinatus  and  Teres  minor  were  united  as  one  muscle.  The  Tere^ 
major  ybtj  thick  and  strong. 

In  the  left  arm  there  was  no  Falmaris  longibs^  though  in  the 
right  it  was  present  and  normal.  The  Flexor  Carpi  radialis  and  the 
Flexor  Carpi  ulnaris  were  both  attached  to  the  Palmar  Fascia,  the 
former  more  directly  and  more  extensively  than  the  latter,  which 
however  was  more  connected  with  the  fascia  than  is  usual  when  the 
Palmaris  longus  is  present,  but  the  Flexor  Carpi  radialis  chiefly 
supplied  the  place  of  the  Falmaris  longus. 

There  were  no  Fyramidahs  ahdominis.  The  Psoas  parvus  was 
absent  from  both  sides.  The  Cremasters  arose  in  the  mode  described 
by  Gabriel,  Fallopius,  and  even  by  Galen,  long  before  M.  Jules  Cloquet 
had  dissected  them  and  claimed  the  discovery  of  their  arrangement. 

In  the  PerinsBum  were  two  transversi  muscles  on  each  side. 

In  the  deep  posterior  region  of  each  leg  was  an  additional  small 
muscle  of  an  interesting  character.  It  arose  in  each  leg,  fleshy,  from 
about  the  inferior  third  of  the  posterior  surface  of  the  flbula,  but  not 
quite  so  far  down  as  the  malleolus  extemus ;  the  fleshy  fibres  passed 
backwards  to  a  slender  tendon,  forming  a  simple  and  short,  but  thick 
and  strong  penniform  muscle.  The  slender  tendon  passed  down 
towards  the  sole  of  the  foot,  between  the  inner  ancle  and  the  heel, 
behind  the  Flexor  PoUids  longus^  and  therefore  behind  all  the  other 
parts  lying  in  that  region.  In  the  sole  it  was  found  between  the 
tendon  of  the  Fleocor  longus  digitorum  communis  and  that  of  the 
Flexor  longus  Pollicis,  where  it  divided  into  two  slips,  one  being 


BR  £MBL£TON.     ANOMALIES  OF  ARRANGEMENT.  217 

firmly  attached  to  the  innermost  division  of  the  former  tendon,  and 
the  other  to  the  outer  side  of  the  latter  tendon.  This  muscle  was 
therefore  an  assistant  flexor  of  all  the  toes,  aiding  both  the  common 
flexor  and  the  special  flexor  of  the  great  toe,  and  supplanting  the 
xisnal  arrangement  hy  which  these  two  muscles  are  combined  in 
action  by  a  strong  offset  from  the  tendon  of  the  latter  passing  to 
unite  with  the  tendons  of  the  former.  (The  muscle  above  described 
must  be  rather  a  rare  anomaly,  and  I  do  not  And  it  mentioned  in  any 
of  the  books  to  which  I  have  access.)  The  Flexor  aocesaorius  was 
well  developed.  The  Peroneua  tertiiis  ended  in  two  small  ten- 
dons which  passed,  the  inner  to  near  the  base  of  the  fourth  meta- 
tanal  bone,  the  other  to  the  ligament  connecting  the  base  of  the 
£>mrtii  to  that  of  the  fifth  metatarsal. 

In  another  subject,  the  Gemellus  superior y  on  the  right  side,  was 
absent,  the  Obturator  intemus  being  stronger  than  usual,  and  to  its 
tendon  that  of  the  Gemellus  inferior  was  scarcely  at  all  adherent. 


Abterial. 

In  Session  1845 — 46.  In  a  boy  of  17  years  the  arrangements 
at  the  arch  of  the  aorta  were  as  follows  :  there  were  only  two  pri« 
mary  branches  from  the  aixjh,  viz.  the  Brachio-cephalic  and  the  left 
subclavian,  the  former  immediately  divided  into  two  secondary 
branches,  the  Brachio-cephalic  proper  and  the  left  common  carotid, 
the  latter,  the  left  subclavian,  pursued  its  usual  course,  whilst  the 
left  carotid  crossed  over  directly  to  its  proper  position. 

The  heart  was  altogether  higher  placed  in  the  thorax  than  usual, 
its  apex  pointing  to  the  interval  between  the  fourth  and  fifth  ribs, 
near  to  the  costal  end  of  their  cartilages.  On  the  left  side  were  two 
Ascending  Pharyngeal  Arteries ;  the  superior  thyroid  was  given  off 
from,  the  common  carotid  two  or  three  lines  below  its  bifurcation ; 
the  lingual  and  the  facial  came  off  by  a  common  trunk,  and  there 
were  two  branches  from  the  external  carotid  just  above  the  bifur- 
cation, to  the  pharynx.  The  posterior  auris  came  from  the  external 
carotid.    There  were  two  renal  arteries  on  each  side. 


Nervous, 

In  a  foetus  dissected  in  1840,  the  Chorda  Tympani  Nerve,  after 
issuing  from  the  fissure  of  Glaser,  applied  itself,  not  to  the  gustatory, 
but  to  the  inferior  dental  nerve,  and  leaving  it  at  a  line  or  two  above 
the  orifice  of  the  dental  canal,  passed  on  in  the  direction  of  the  sub- 
maxillary gland,  and  before  joining  the  submaxillary  ganglion,  sent  a 
branch  of  communication  to  the  gustatory  nerve,  and  twigs  to  thQ 
Bubmaxillary  and  sublingual  glands. 

Mai/  27,  1871. 


REl^ORT  ON  THE  PROGRESS  OF  PHYSIOLOGY\  By 
T.  Lauder  Brunton,  M.D.  D.  Sc.,  Joint  Lecturer  on  Materia 
Medica  aaui  T/israpetUicSy  St  Bartholomew:^ 8  ffospiial,  and  David 
Ferbier,  M.A.,  M.D.,  Demonstrator  of  Practical  Fhydology^ 
King* 8  CoUege,  London. 

Nervous  System. 

Function  of  the  Cerebral  Peduncles. — In  bis  expenmeiitfl  on 
this  subject,  A&inasieff  (FTien.  Med.  Wochensch.  pp.  137,  153, 169,  and 
1 85)  divided  one  or  both  peduncles  through  a  hole  in  the  temporal 
bone.  In  consequence  of  the  transitory  irritation  which  the  section 
produced,  the  animal  immediately  afterwards  drew  itself  together,  the 
head  was  inclined  to  that  side  on  which  the  peduncle  had  been 
divided,  the  pupils  became  contracted  especially  on  that  side,  and  the 
arteries  of  the  ears  also  contracted,  but  their  contraction  was  more 
marked  in  the  ear  of  the  opposite  side.  In  six  seconds  after  the 
operation  all  the  above-mentioned  effects  were  succeeded  by  their 
o^sites.  The  irritation  also  ptmlaced  increased  flow  of  t^  and 
saliv>,  and  twitchings  of  the  extremities  on  the  side  opposite  the 
section,  all  o^  which  lasted  for  half  an  hour.  Section  of  one  peduncle 
between  the  pons  and  tuber  cinereum  produced  patialysis  of  the  muscles 
of  the  extremities  on  the  opposite  side,  and  of  those  of  the  back  and 
neck  on  the  same  side.    The  amount  of  paralysis  increased  with  time» 

The  character  of  the  manage  and  pointing  movements  made  by 
the  animal  after  the  operation!  changed  through  time,  and  in  two  or 
three  weeks  it  was  again  able  to  run  straight  forward.  A  secUoa 
opposite  the  tuber  cinereum,  or  in  front  of  it,  produced  paralysis  of 
the  muscles  of  the  back  and  lieck  as  well  as  of  the  extremities  on  tbe 
opposite  side,  shewing  that  the  nerves  from  the  dorsal  and  cervical 
muscles  cross  opposite  the  tuber,  while  those  oi  the  extremities  cross 
lower  down  in  the  peduncle.  Section  of  the  peduncle  causes  com«> 
plete  paralysis  of  the  oculo*motoiius  on  the  same  side  and  imperfect 
paralysis  of  the  facial  nerve  on  the  opposite  side.  It  also  produces 
diminished  sensibility  of  the  body  and  head,  and  contraction  of  the 
arteries,  which  lasts  for  10  or  15  days,  and  is  more  marked  in  the  (lat 
on  the  same  side  as  the  section,  than  on  the  opposite  one. 

At  the  moment  of  section  the  blood-pressure  is  increased  and  the 
pulse  slowed,  in  30  or  40  minutes  after  it  the  temperature  of  the 
body  becomes  lowered  from  1*5  to  2^  0.  Division  of  both  peduncles 
destroys  the  power  of  voluntarily  relaxing  or  tightening  the  sphincter 
ani  as  well  as  of  relaxing  the  constrictor  urethrse.  It  does  not  affect 
the  movements  of  the  bladder. 

Central  Irradiation  of  the  impulse  of  the  Will. — ^Nothnagel 
{Arch,/.  Psychiat.  und  Nervenkrank.  ni.  214 — 218)  describes  a  case 
of  what  he  terms  central  irradiation  of  the  impulse  of  the  wilL     A 

^  Physiological  papers  to  be  sent  to  Dr  Bnmton  or  Dr  Ferrier,  23,  Somerset 
Street,  Portman  Square,  London,  W. 

[The  Beports  by  Prof.  Tomer  and  Dr  Fraser  are  unavoidably  postponed  till 
next  number.] 
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patient^  after  an  attack  of  typhus,  stiffered  from  a  curious  affection  of 
the  left  leg  and  right  arm.  Only  after  great  trouble  and  the  lapse  of 
sev^nd  minutes  could  the  patient  flex  the  right  arm  when  he  wished. 
The  biceps  became  hard  and  contracted,  and  at  the  same  moment  the 
trio^  also  ocmtracted  and  offered  strong  resistance  to  the  flexor 
moscles. 

These  phenomena  only  occurred  on  slow  or  moderately  quick 
tbovements.  The  flexors  and  extensors  of  the  left  leg  were  simi- 
laiiy  affected,  but  to  a  less  extent.  From  the  &ct  that  these  ano- 
malies could  not  be  induced  by  mechanical  irritation,  and  that  the 
contraction  of  both  muscles  began  at  the  same  time,  and  also  from 
the  circumstance  that  when  one  of  the  muscles  was  irritated  directly, 
it  contracted,  while  its  antagonist  remained  at  rest,  the  author  con- 
dudes  that  this  was  an  example  of  central  perversion  of  innervation, 
not  of  reflex  origin. 

iBBTtABILtFY  OF  THE  OeNTBIPETAL  FIBRES  IN  THE  SpINAL  CoRD. 

— Ludwig  and  Dittmar  {Ludwig^a  Arbeiten,  1870,  p.  4)  use  the  rise 
of  blood-pressure  which  occurs  in  cui*arized  animals  when  a  sensory 
nerve  is  irritated,  as  a  test  of  the  conduction  of  sensory  impressions 
to  the  brain,  and  consider  it  to  be  a  much  more  delicate  index  than 
the  movements  or  struggles  of  the  animal.  They  find  that  the  blood- 
pressure  rises  in  proportion  to  the  amount  of  irritation,  when  other 
disturbing  factors,  sudi  as  exhaustion  or  changes  in  the  respiration, 
or  pidse  rate,  &c.  are  excluded,  and  each  irritation  has  the  same  dura- 
tion. The  dura  mater  is  one  of  the  most  sensitive  parts  in  the  body, 
and  the  mere  opening  of  its  sac  causes  the  blood-pressure  to  rise  as 
'much  as  the  operation  of  separating  the  posterior  from  the  anterio^ 
columns  of  the  cord.  When  the  cord  was  exposed  and  divided,  and 
-the  nerve^roots  cut  or  torn,  a  slight  irritation  of  the  central  end  lasting 
for  seT^ral  seconds,  such  as  rubbing  it  with  a  blunt  needle,  or  the 
applicaftion  of  a  very  weak  galvanic  current,  caused  a  considerable 
rise  in  pressure.  A  5  per  cent*  solution  of  caustic  potash  also  caused 
a  rise*.-  Momentaiy  irritations,  mechanical,  chemical  or.  electrical, 
however  powerful,  had  no  effect;  caustic  potash  having  no  action,  and 
sparks  fix)m  an  induction  coil  causing  no  rise  even  when  repeated 
every  three  seconds.  When  the  cord  was  divided  into  anterior  and 
posterior  halves  irritation  of  both  caused  -a  rise,  but  that  produced  by 
irritation  of  the  anterior  half  was  the  greater,  perhaps  from  the  anto- 
rior  roots  or  dura  mater  being  also  irritated.  When  the  cord  was 
raised  from  its  bed  and  divided  into  parts  irritation  of  the  anterior 
columns,  or  of  the  grey  substance,  had  no  effect ;  irritation  of  the 
lateral  columns  caused  a  slight  rise,  and  irritation  of  the  posterior 
columns  a  rise  of  pressure. 

Irritation  of  the  peripheral  stump  of  the  cord  caused  a  rise  some^ 
times  greater  and  sometimes  less  &an  the  reflex  rise,  and,  at  the 
same  time,  a  slowing  of  the  pulse.  The  effect  of  irritation  of  the 
central  stump  of  the  cord  was  inconstant  though  quickening  was 
often  observecL  The  influence  of  the  point  irritated,  or  of  the  nature 
or  strength  of  the  irritation  on  the  pulse^  is  not  constant     For 
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an  explanation  of  this  we  mast  refer  to  the  original.  The  rise  of 
pressTire  occurs  after  the  cerebrum  hais  been  separated  from  the 
medulla.  This  shews  that  it  may  take  place  without  the  animal  feel- 
ing. When  the  cord  was  irritated  after  separation  from  the  cere- 
brum no  rise  took  place  at  first,  but  this  was  due  to  an  accumulation 
of  blood  in  the  spinal  canal,  and  when  the  blood  was  removed  a  rise 
occurred  as  before.  Although  irritation  of  a  sensory  nerve  may  cause 
reflex  independently  of  sensation,  there  is  no  reason  for  believing  that 
there  are  special  vaso-excito-motor  fibres  distinct  from  sensory  ones. 

Time  required  to  communicate  Impressions  to  the  Sensobium, 
AND  the  Beverse. — As  a  means  of  measuring  the  time  necessaiy  for 
this,  T.  C.  Mendenhall  {ATnerican  Journal  of  Science  cmd  Arts,  3rd 
Ser.  II.),  made  use  of  an  astronomical  chronograph,  which  moved  a  slip 
of  paper  at  the  rate  of  1^  inches  per  second.  The  seconds  were  marked 
on  this  by  means  of  electricity.  The  person  experimented  on  was  seated 
before  an  opening  at  which  a  red  or  white  card  could  be  exhibited, 
and  his  finger  rested  on  a  knob  which  at  the  slightest  pressure  closed 
A  current  and  produced  a  dark  spot  on  the  moving  paper.  This  knob 
he  was  directed  to  press  as  soon  as  he  saw  the  card  appear  at  the 
opening.  The  exact  instant  at  which  it  came  before  the  opening  was 
noted  by  electricity  on  the  paper,  and  by  measuring  the  distance 
between  this  point  and  that  produced  by  pressure  on  the  knob  the 
time  requisite  for  the  impression  to  travel  up  to  the  sensorium  and 
back  through  the  motor  nerves  to  the  finger  could  be  easily  ascer- 
tained. By  causing  cards  of  difierent  colour  or  shape  to  appear,  and 
desiring  the  person  to  indicate  their  character,  by  pressing  on  one  or 
other  of  two  knobs,  the  time  requisite  for  deciding  between  them  was 
ascertained. 

The  time  required  to  respond  to  the  appearance  of  a  white  card 

was  ...  ...  ...  ...  0*292  seconds. 

...     an  electric  spark  0*203 

...    a  sound  0'138 

touch  on  the  forehead  0*107 

...  touch  on  the  hand  0*177 

when  required  to  decide  between  white  and  red  0*443 

a  circle  and  a  square  0*494 

'    ...  the  tones  C  and  E  0*335 

C  and  C  above  0*428 

Sensory  Paths  in  the  Spinal  Cord. — Miescher,  under  Ludwig's 
direction  {Ludvoig^a  Arbeiten,  1870,  p.  172),  performed  a  series  of 
experiments  in  order  to  determine  what  parts  of  the  spinal  cord  have 
the  power  of  conducting  impressions.  Like  Dittmar,  he  used  the 
OMe  of  blood-pressure,  which  occurs  on  irritation  of  a  sensory  nerve, 
as  an  index  of  the  conduction  of  the  impression  to  the  brain.  The 
experiments  were  made  by  irritating  the  sciatic  nerve  and  comparing 
the  rise  in  blood-pressure  which  ensued  before  and  after  the  division 
of  parts  of  the  spinal  cord.  The  cord  was  reached  by  cutting  out  a 
part  oiike  lamin»  between  two  spinous  processes*    In  oxder  to  limi^ 
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tbe  extent  of  the  section  more  accurately,  a  small  knife  8  mm.  long 
and  2  mm.  broad,  was  driven  "with  its  flat  side  parallel  to  the  longitu- 
dinal  fibres  of  the  cord  qnite  through  it,  till  it  became  firmly- 
fixed  in  the  bone  in  front.  The  part  of  the  cord  lying  on  one  or 
other  side  of  it  was  thus  completely  protected,  so  that  either  part 
could  be  entirely  destroyed  without  fear  of  injuring  the  other.  When 
one  or  both  lateral  columns  were  left  and  the  rest  of  the  cord  com- 
pletely  divided,  irritation  of  the  sciatic  nerve  caused  the  blood-pres- 
sure to  rise  just  as  before.  The  irritation  in  this  case  was  not  con- 
ducted by  means  of  small  portions  of  grey  matter  still  adhering  to 
the  column,  since  the  result  was  quite  as  well  ^marked  when  the 
column  was  absolutely  free  from  them.  When  both  lateral  columns 
were  cut  there  was  no  reaction,  although  the  rest  of  the  cord  re- 
mained intact. 

This  shews  that  the  impressions  on  the  sciatic  nerve  which  pro- 
dace  reflex  rise  of  blood-pressure  are  conducted  chiefly,  if  not  entirely, 
by  the  white  lateral  columns  of  the  cord.  When  one  lateral  column 
was  preserved,  rise  of  pressure  followed  irritation  of  either  sciatic, 
but  it  was  higher  when  the  opposite  nerve  was  irritated,  shewing 
that  in  that  part  of  the  cord  which  lies  between  the  last  thoracic  and 
third  lumber  vertebra,  impressions  from  the  left  sciatic  are  chiefly 
conducted  by  the  right  lateral  column,  and  to  a  less  extent  also  in  the 
left,  and  vice  versa.  The  crossing  of  the  conducting  paths  takes  place 
gradually,  and  those  which  enter  the  cord  low  down  run  in  its  most 
external  part,  while  those  which  enter  higher  up  run  nearer  to  the 
middle  line.  Ko  hyper-sesthesia  was  observed  in  the  hinder  extre- 
mities after  partial  section  of  the  cord. 

Choreiform  Movements  in  Doqs,  and  Action  op  Electricity 
oK  Keflex  Movements. — Legros  and  Onimus  (Journal  de  VAnat  et 
Fhya.f  1870,  p.  403)  find  that  the  choreiform  movements  in  dogs  vary 
in  character  and  are  generally  not  coincident  with  the  cardiac  pulsa- 
tions. They  have  their  cause  in  the  grey  substance  of  the  spinal  coi'd, 
but  may  be  modified  by  the  action  of  the  brain.  They  are  lessened 
by  division  of  the  posterior  roots  of  spinal  nerves.  Their  disappear- 
ance during  sleep  shews  that  the  spinal  cord  sleeps  as  well  as  the 
brain.  They  are  lessened  by  chloral.  The  cord  presents  no  patholo- 
gical appearances  except  slight  congestion.  A  constant  electrical 
current  passing  upwards  through  the  cord  causes  irritation,  increases 
reflex  action,  and  does  not  remove  the  tetanus  produced  by  strychnia 
and  picrotoxin.  A  current  passing  downwards  produces  inhibition 
of  reflex  action  and  at  once  stops  the  tetanus  produced  by  these 
poisons.  The  choreiform  movements  are  increased  by  an  ascend- 
ing and  diminished  by  a  descending  current.  When  the  current  is 
opened  an  opposite  eflect  is  produced. 

.  Influence  of  the  Posterior  Roots  op  Spinal  Nerves  on  the 
Irritability  op  the  Anterior  RooTa — Steinmann  and  Cyon  {Bull,  de 
VAead.  imp.  dea  Sciences  de  St.  Petershourg^  vii.  Dec.  1870)  find  that 
when  the  posterior  roots  of  spinal  nerves  in  frogs  are  quickly  divided 
without  p«in  to  the  animal,  irritation  of  the  anterior  roots  produces 
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a  weaker  contraction  of  the  muscles  than  before.  If  pain  be  pro- 
duced bj  the  division,  the  contractions  immediately  after  it  are 
stronger  than  before,  and  then  they  become  weaker.  This  is  due  to 
the  direct  irritation  of  the  anterior  root  being  strengthened  by  that 
produced  by  the  pain.  After  the  posterior  roots  were  divided  the 
muscles  became  extended  more  quickly  and  to  a  greater  extent  after 
a  contraction  than  when,  the  nerves  were  intact.  If  a  weight  were 
attached  to  the  muscle,  it  became  longer  when  the  posterior  roois 
were  divided.  They  regard  this  as  a  proof  that  the  muscles  are  natu- 
rally in  a  state  of  slight  tonic  contraction,  due  to  excitations  conveyed 
to.  their  motor  nerves  through  the  posterior  roots. 

Trophic  Lesions. — ^Fischer  {Berlin,  Klin.  Wochenschr.  1871, 
"No.  13)  describes  the  phenomena,  viz.  oedema,  impaired  nutrition  of 
the  nails,  skin  eruptions,  and  lastly,  neuroparalytic  ulcerations  of  the 
fingers  and  toes,  which  result  on  lesions  of  the  nerves  of  the  extre- 
mities. The  temperature  of  the  paralysed  parts  is  at  first  higher, 
and  afterwards  lower  than  normal ;  generally  there  is  much  more 
copious  perspiration.  The  author  rejects  the  idea  that  these  pheno- 
mena are  merely  traumatic  and  due  to  loss  of  sensibility.  He  finds 
that  the  sensibility  may  be  quite  normal.  He  agrees  with  Samuel  in 
attributing  the  effects  to  paralysis  of  special  trophic  nerves. 

Schiefferdecker  (Berlin.  Klin.  Wochenschr.  1871,  No.  14)  records 
several  cases  of  trophic  disturbances  following  lesions  of  nervesr  The 
phenomena  were  atrophy  of  the  muscles,  thickening  of  the  skin, 
desquamation,  irregular  growth  of  hair  and  nails,  and  increased  per- 
spiration. Some  of  these  phenomena  he  thinks  are  undoubtedly  due 
to  paralysis  of  special  trophic  nerves. 

Electric  Stimulation  of  Nerve. — J.  Konig  ( Wien.  Acad.  Sit^iier. 
LXii.  2  Abth.  537 — 46)  has  put  Dubois  Reymond's  law  of  nerve  sti- 
mulation to  the  test  of  fresh  experiments.  As  a  stimulant  he  em- 
ployed the  irritation  caused  by  closure  of  the  descending  current. 
From  his  experiments  it  appeared  that  no  contraction  occurs  when 
the  duration  of  the  current  is  very  short,  and  that  from  the  minimum, 
increased  duration  of  the  current  causes  the  height  of  contraction  to 
rise  at  first  rapidly  and  then  more  slowly,  until,  with  a  duration  of 
the  current  from  0*025  —  0*018  sec,  the  curve  blends  with  the  asymp- 
tote which  represents  the  height  obtained  by  prolonged  closure  of  the 
same  current,  Lamansky's  view  is  thus  confirmed,  that  the  so-called 
super-maximum  contractions  arise  from  the  summation  of  two  stimuli 
He  agrees  with  Dubois,  that  for  weak  currents  of  short  duration 
the  excitation  depends  chiefly  on  the  amount  of  variation  in  the  in- 
tensity of  the  current  from  one  moment  to  the  other.  In  accord- 
ance with  the  observations  of  Briicke,  it  would  appear  that  the  elec- 
tric current,  in  order  to  produce  the  molecular  change  corresponding 
to  excitation  of  a  nerve,  must  have  a  duration  of  at  least  0*0015  sec. 
Even  then  the  irritation  does  not  occur  instantaneously,  but  occupies 
a  certain  time  with  gradually  diminishing  intensity.  The  author 
gives  a  formula  which  includes  these  various  fiictors.  If  the  nerve  is 
cooled  dowu  to  0*,  9,  duration  of  the  current  of  002 sec.  is  ueoeasary 
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in  order  to  produce  irritation  of  the  nerve,  and  at  this  temperature 
the  differences  in  the  amount  of  irritation  seen  at  ordinary  temper- 
atures are  no  longer  observed. 

NsGATrvE  Oscillation  op  the  NERVE-c?rjiiRENT. — Schiff  {PJlU- 
ger^s  Archiv,  rv.)  adduces  further  evidence  in  support  of  his  view,  that 
the  negative  oscillation  which  is  observed  when  a  nerve  is  irritated  is 
dependent  on  an  *'  irritation-current,"  and  not  on  the  natural  current 
of  the  nerve  when  in  the  state  of  rest. 

Eleotbo-hotob  Pboperties  of  Embryonic  Kerve  and  Muscle. — > 
Valmtin  (Zeitschrift/,  Biol,  vii.  p.  105)  finds  that  before  the  8th  or 
10th  day  the  nerves  and  muscles  in  the  chick  are  not  sufficiently 
differentiated  to  allow  of  a  satisfeu^tory  examination.  On  the  11th 
day  the  muscles  have  the  power  of  contraction,  but  both  they  and 
the  nerves  are  £ar  from  being  completely  developed.  Nevertheless, 
they  both  sliev  the  same  currents  that  they  do  in  their  perfect  state, 
as  well  as  the  negative  oscillation  during  action. 

Development  op  Heat  in  Nerves  and  Nerve-centres. — Schiff 
(Arch,  de  Phys,  Nonn,  et  Path,  ii.  iii.)  has  investigated  the  question 
of  development  of  heat  in  nerves  and  nerve-centres  consequent  on 
sensorial  and  sensory  impressions.  His  experiments  were  made  by 
means  of  a  very  delicate  thermo-electric  pile  of  antimony  and  bismuth. 
The  development  of  heat  in  nerves  was  less  marked  the  farther  from 
the  point  of  irritation.  Schiff  explains  this  by  diminution  of  the  ini- 
tation  during  transmission.  In  the  case  of  the  bitdn  he  found  that 
during  life  there  was  a  distinct  development  of  heat  in  the  hemi- 
spheres on  the  occurrence  of  a  peripheric  stimulus,  such  as  pressure. 
The  deviation  of  the  needle  indicated  unequal  development  of  heat  in 
the  hemispheres.  The  development  of  heat  is  greatest  in  the  middle 
of  the  hemispheres. 

Schiff  {PJluger*8  Archiv,  iv.)  irritated  from  the  cord  the  sciatic 
nerves  of  both  sides,  one  of  which  had  been  cut  at  its  junction  with 
the  gastrocnemius  muscle,  and  expected  to  find  a  development  of  heat 
in  the  cut  nerve.  He  found,  however,  that  there  was  no  difference 
between  the  two,  or  even  a  development  of  heat  rather  in  the  uncut 
nerve.     He  offers  no  explanation  of  the  phenomenon. 

Bernstein,  Investigationa  on  the  StimiUation  of  Nerve  cmdMue^^ 
Heidelbei^,  1871. 

Wundt,  Mechamem  of  the  Nerves  and  Nerve-^^entres,  Erlangen,. 
1871. 

Eulenburg,  Diaeasea  of  the  Nervous  SyHem  considered  Physio^ 
logically,  Berlin^  187  L 

Vision^ 

Time  requisite  for  Vwual  Perception. — Baxt  (PfUger^s  Archiv. 
TV.  325 — 36),  under  the  direction  of  Helmholtz,  has  made  some  very 
interesting  observations  on  the  time  required  for  a  visual  impression 
to  affect  consciousness,  and  on  the  extent  of  the  percept  in  visual 
impressions  of  given  duration. 
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The  experiments  of  Helmholtz  and  Exner  bad  shewn  that  when 
a  number  of  black  letters  are  printed  on  a  white  ground,  one,  or  two, 
or  more  of  these  can  be  distinguished  according  to  the  duration  of  the 
retinal  impression.  These  results  form  the  starting  point  of  Baxt's 
experiments.  By  an  ingenious  apparatus,  the  image  of  a  number  of 
black  figures  j)rinted  on  a  white  ground  could  be  allowed  to  fall  on 
the  retina  for  any  fraction  of  a  second,  at  the  end  of  which  time  the 
impression  was  succeeded  by  a  very  much  stronger  stimulus.  In  this 
way  could  be  estimated  the  time  which  simple  impressions  require  in 
order  to  affect  consciousness.  For  the  time  requisite  for  perception 
is  that  time  after  which  a  weaker  impression  can  no  longer  be  effaced 
by  a  stronger. 

Within  certain  limits,  it  was  found  that  the  time  requisite  for  the 
first  impression  was  independent  of  the  degree  of  illumination  of  the 
object.  The  experiments  shewed  that  consciousness  is  able  only 
gradually  to  elaborate  a  given  impression,  and  that  between  the 
direct  stimulus  and  the  perception  in  consciousness  one-twentieth  of 
a  second  intervenes. 

It  appeared  also,  although  the  experiments  could  not  be  carried 
far,  on  account  of  the  &tigue  to  the  eye,  that  a  very  strong  second 
stimulus  is  able  to  efface  the  first  even  after  a  longer  interval.  In  re- 
gard  to  the  extent  of  the  percept,  the  results  shewed  that  in  all  degrees 
of  intensity  of  the  impression  a  much  longer  time  is  necessary  to  per- 
ceive small  objects  (such  as  intervals  of  space)  than  large  ones.  Thus 
with  a  duration  of  the  impression  for  0*0005  second,  and  good  illumi- 
nation, large  letters  could  be  distinctly  perceived,  while  smaller  ones 
of  the  same  form  were  very  indistinct  or  quite  imperceptible.  Further 
experiments  in  reference  to  Fechner's  psychophysical  law,  "  that  dif- 
ferences of  illumination  are  more  easily  perceived  the  less  the  general 
degree  of  illumination,"  proved,  that  in  proportion  to  the  difference 
in  the  illumination  of  two  different  objects  the  time  requisite  for  per- 
ception diminishes. 

Time  Necessary  for  Yision.  —  Ogden  N.  Bood  (ATnerictm 
Journal  of  /Science  cmd  Art,  3rd  Ser.  ii.  159)  finds  that  the 
letters  on  a  printed  page  may  be  plainly  seen,  and  if  a  polariscope 
be  used,  the  cross  and  rings  round  the  axes  of  crystals  can  be  ob* 
served  with  all  their  peculiarities,  and  errors  in  the  azimuth  of  the 
analyzing  prism  noticed  by  an  electric  spark,  whose  duration  is  only- 
forty  billionths  of  a  second. 

Subjective  optical  phenomena  can  also  be  produced,  such  as 
Loewe's  rings,  using  cobalt  glass,  and  the  radiating  structure  of  the 
lens  perceived,  if  the  light  falls  in  a  proper  direction. 

As  the  obliteration  of  micrometric  lines  in  the  experiment  could 
only  be  produced  by  the  retina  retaining  and  combining  a  series  of 
impressions  whose  joint  duration  is  forty  billionths  of  a  second,  a  less 
time  is  sufficient  for  the  production  of  each.  If  the  number  of  views 
of  lines  presented  to  the  eye  be  limited  to  ten,  then  four  billionths  of 
a  second  would  be  sufficient  for  each.  Nor  is  this  astonishing ;  for, 
assuming  thp  undulatory  theory  to  be  true,  in  this  short  period  two 
and  a  half  millions  of  waves  of  light  reach  the  eye.     . 
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Sensibility  op  the  Eye  for  Colours.  — Lamansky  ( Von  Grd/e's 
Arehiv.  xvii.  i.  123,  4)  finds  that  the  sensitiveness  of  the  eye  is 
greatest  for  green,  yellow  and  blue,  and  least  for  red.  This  agrees 
with  previous  experiments,  and  with  the  known  facts  that  with  faint 
illumination,  blue  is  better  seen  than  red,  that  the  peripheric  portions 
of  the  retina  are  entirely  insensible  to  red,  and  that  in  commencing 
atrophy  of  the  optic  nerve,  red  colour-blindness  first  appears. 

The  time  requisite  for  the  perception  of  red  is  three  times  as 
much  as  that  requisite  for  blue.  The  sensibility  for  white  light  is 
intermediate  between  that  for  green,  yellow  and  blue  on  the  one 
handy  and  for  violet,  orange  and  red  on  the  other. 

Spbctba  OP  Motion. — Dvorak  {Wien.  Acad,  Sltzher.  2  Abtheil. 
LXi.  257 — 262)  seeks  to  explain  the  subjective  sensations  of  motion 
which  are  observed  when  the  eye  has  'been  fixed  long  on  a  moving 
objects  Helmholtz  explains  them  by  unconscious  movements  of  the  eye, 
and  brings  them  under  vertiginous  phenomena.  Dvorak  mentions 
several  facts  which,  in  his  opinion,  shew  that  the  spectra  are  really 
local  phenomena,  and  of  the  same  nature  as  light  and  colour  npectra. 

On  Retina  Currents.  —  Holmijren  {Upsala  Ldka/reforenings 
Fordhmvdlingar,  1871,  abstract  in  CentrcUblatty  Nos.  27,  28,  1871) 
finds  that  the  whole  theory  of  currents  between  the  optic  nerve  and 
retina  has  been  based  on  the  false  conception  that  the  retina  is  the 
mere  transverse  section  of  the  optic  nerve.  The  retina,  instead  of 
being  the  simple  transverse  section,  is  a  complicated  structure,  and  is 
at  the  same  time  the  longitudinal  and  transverse  section.  In  the 
unstimulated  eye  each  point  on  the  posterior  surface  of  the  eyeball 
is  negative  to  any  point  ot  the  cornea.  The  strongest  current  is  pro- 
duced when  the  centre  of  the  cornea  is  joined  with  any  point  in  a 
circle  half  way  between  the  optic  disc  and  the  ora  serrata.  This 
circle  he  calls  the  electro-motor  equator  of  the  eye.  In  the  cornea 
itself,  and  in  the  retina,  there  are  currents  according  as  the  points  are 
Sjrmmetrical  or  unsymmetrical  to  the  centre  or  equator.  The  centre 
of  the  cornea  is  always  positive  to  any  other  part,  and  the  electro- 
motor equator  negative  to  any  point  nearer  the  optic  disc  or  ora 
serrata. 

When  the  retina  is  stimulated  by  light  an  oscillation  takes 
place  in  all  vertebrates  except  fishes.  In  the  frog  the  oscillation  is 
positive.  In  all  others  it  is  negative,  but  positive  when  the  light  is 
withdrawn.  The  oscillation  which  occurs  on  contraction  of  the 
pupil  is  not  to  be  confounded  with  the  retinal  currents,  for  on  con- 
traction of  the  pupil,  i.e.  the  falling  of  light  on  the  retina,  the  oscil- 
lation is  positive,  on  dilatation,  i.e.  disappearance  of  light,  the  oscil- 
lation is  negative,  which  is  just  the  opposite  of  the  retinal  currents. 
Experiments  with  light  of  various  colours  proved  the  inactivity  of 
the  ultra-red  rays ;  the  strongest  action  is  caused  by  the  rays  of  the 
jniddle  of  the  spectrum.  The  ultra-violet  rays  are  still  active.  There 
is,  therefore,  an  intimate  relation  between  stimulation  of  the  retina 
and  oscillation  of  the  current,  the  latter  being  "  the  objective  signal 
of  the  subjective  isens^tion.*' 
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Movements  of  the  Eyeball.  —  Berlin  {Centralhlatt^  No.  35, 
1871)  has  made  experiments  in  relation  to  certain  movements  of  the 
eyeball  observed  by  J.  J.  Miiller  and  Donders  on  voluntarily  opening 
or  closing  the  eyelids.  He  determines  the  axis  of  rotation  by  a  new 
method.  The  axis  (drehpunkt)  is  constaikt  for  each  horizontal  plane, 
but  on  elevation  of  the  plane  of  vision  it  lies  more  posteriorly,  on 
lowering,  on  the  other  hand,  more  forwards.  In  voluntary  forcible 
opening  of  the  eye  the  eyeball  projects,  and  on  closure  it  again 
retreats.  With  the  movement  of  the  eyeball  forwards  there  occui-s 
also  a  movement  downwards  with  a  minimum  shifting  inwards.  The 
synergic  contraction  of  both  oblique  muscles  and  the  levator  palpebi^se 
superioris  is  sufficient  to  account  for  all  these  movements.  By  move- 
ments of  vision  in  a  vertical  plane  the  eyeball  undergoes  analogous 
changes  of  position.  When  the  eye  is  directed  from  below  upwards 
the  globe  projects  from  the  orbit  downwards  and  forwards,  and  viae 
versd  when  the  eye  is  directed  from  above  downwards.  Fui-ther,  it 
was  found  that  in  almost  all  horizontal  and  vertical  visual  move- 
ments there  occur  movements  of  the  eyeball  out  of  the  visual  plane, 
of  such  a  nature  that  whenever  the  oblique  and  the  lev.  palp.  sup. 
take  part  in  a  movement,  the  eyeball  changes  its  position  in  the  line 
of  traction  of  these  muscles. 


Hearing, 

Movements  of  the  Eae. — Mach  and  Kessel  {Centralhlatt,  No. 
38,  1871)  by  means  of  a  new  method  have  observed  that  the  mem* 
brane  of  the  fenestra  rotunda  bulges  outwards  when  the  stapes 
swings  inwards,  that  contraction  of  the  internal  muscles  alters  the 
excursions,  and  axes  of  rotation,  of  the  ossicles,  and  that  the  excur- 
sions of  the  posterior  segment  of  the  membi'ana  tympani  in  the  living 
ear  are  much  greater  than  those  of  the  other  parts  of  the  mem^ 
brana 

Hyperesthesia  Acustica. — Politzer  {Arch,  fUr  Ohrenhdlk.  v. 
206 — 12)  communicates  an  interesting  case  bearing  on  the  physiology 
of  the  acoustic  nerve.  A  woman  had  become  deaf  after  an  attack  of 
typhus.  Neither  noises  nor  musical  notes  of  ordinary  intensity  were 
heard,  nor  even  the  vibrations  of  a  tuning-fork  communicated  through 
the  bones  of  the  head.  When  the  notes  of  a  harmonium  were  con- 
veyed to  the  ear  by  an  ear-trumpet,  it  was  found  that  there  was  no 
reaction  when  simple  notes  were  sounded,  but  when  the  thirds  of  the 
higher  notes  of  the  scale  were  sounded  the  patient  complained  of  an 
indescribable  painful  sensation  in  the  ear  and  brain.  In  order  to 
explain  this,  it  must  be  supposed  either  that  this  is  a  reQex  pheno- 
menon, or  that  the  auditory  nerve,  though  chiefly  a  nerve  of  special 
sense,  contains  another  class  of  fibres  which  are  likewise  capable  of 
being  stimulated  by  sounds,  but  instead  of  causing  a  sensation  of 
sound  convey  a  common  sensation.  Why  these  should  be  acted  on 
only  bj  combined  notes  remains  unexplained. 
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Taste, 

Nkryes  of  Taste. — Lussaiia  {Gazz,  Med,  Ilal.  Prov.  Venet,  xiil, 
CerUrtUblatt,  No.  15,  1871)  brings  fin'ward  a  case  from  the  clinique 
of  Prof.  Venzetti,  which  confirms  the  view  that  the  lingualis  is  the 
only  nerve  of  taste  lor  the  anterior  pnrt  of  tlie  tongue.  Most  phy- 
siologists are  agreed,  that  the  fibres  Kiibservieiit  to  the  sense  of  taste 
are  not  contained  in  the  lingualis  at  its  origin  from  the  third  divi- 
sion of  the  trigeminus.  L.  records  two  cases  in  which  there  was  com- 
plete paralysis  of  all  the  three  divisions  of  the  trigeminus.  Though 
the  common  sensibility  of  the  tongue  was  entirely  lo^it,  the  sense  of 
taste  was  intact.  On  the  other  hand,  there  are  numerous  cases  of 
paralysis  of  the  facial  nerve  in  which  the  sense  of  taste  was  lost  in 
the  fore  part  of  the  tongue  on  the  paralysed  side.  Lussana  brings 
forward  three  new  cases  of  this  kind.  Hence  it  appears  that  the 
nerves  of  taste  to  the  anterior  part  of  the  tongue  are  derived  from 
the  facial  and  join  the  lingualis  through  the  chorda  tympaui.  Schifi^ 
on  the  other  hand,  has  st-ated,  that  the  special  nerves  of  taste  to  this 
part  of  the  tongue,  though  not  contained  in  the  lingualis  at  its  origin, 
still  are  derived  from  the  trigeminus.  According  to  him  they  go 
through  the  second  division  of  the  fifth  to  the  spheno-palatiue  gan- 
glion, thence  by  the  vidian  nerve  to  the  ganglion  geniculatum  of  the 
facial,  and  so  through  the  chorda  to  the  lingualis.  •  Lussana's  cases 
overthrow  this  view. 

Circulation, 

Ganglia  op  the  Heart. — Schmiedeberg  {Ludwig's  Arheiteny 
1870,  p.  41)  has  found  that  the  vagus  contains  fibres  which  have  a 
quickening  effect,  as  well  as  others  which  slow  the  action  of  the 
heart.  The  latter  are  paralyzed  by  nicotin,  the  former  are  not. 
The  inhibitory  appamtus  of  the  heai't  is  not  identical  with  the  ter- 
piiaal  filaments  of  the  vagus  in  the  heart,  or  with  the  motor  ganglia, 
but  is  probably  of  a  ganglionic  nature  and  connected  to  the  vagus  by 
an  intermediate  structure.  Nicotin  paralyzes  the  filaments,  or  this 
intermediate  structure,  but  not  the  inhibitory  apparatus.  Atropin 
paralyzes  the  inhibitory  apparatus  itself.  The  fibres  which  produce 
quickening  probably  act  like  the  inhibitory  ones  through  the  medium 
of  a  ganglionic  apparatus  which  is  not  identical  with  the  motor 
ganglia  of  the  heart.  The  stoppage  of  the  heart  which  follows  a 
cut,  or  the  application  of  a  ligature  between  the  auriculo- ventricular 
groove  and  the  venous  sinus,  is  due  to  the  motor-ganglia  not  being 
present  to  the  same  extent  in  all  parts  of  the  heart,  and  not  to 
irritation  of  the  inhibitory  apparatus. 

Action  of  the  Fascijb  op  the  Thigh  on  the  Circulation. — 
Braune  {Ber,  der  sdcJis.  Gesell.  d,  Wiss,  1870,  p.  261,  And  Centralblatt^ 
p.  399)  finds  that  when  the  leg  of  a  dead  body  is  rotated  outwards 
and  moved  backwards,  the  femoral  vein  becomes  empty,  and  a  nega^- 
tive  pressure  of  ^  to  1  centimetre  water  is  produced  in  it.  On 
restoring  the  limb  to  its  former  position,  or  moving  it  forwards,  the 
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vein  becomes  quite  fnll.  Repetition  of  these  movements,  snch  as 
occurs  to  a  certain  degree  in  walking,  sticks  up  the  blood  from  the 
leg  and  presses  it  onwards  to  the  body,  the  valves  of  the  veins  pre- 
venting it  from  flowing  backwards. 

Absorption  of  Lymph  by  Tendons  and  FASciiE. — In  a  research 
conducted  under  Lud wig's  direction,  Genersich  (Ludung^s  ArheUetiy 
1870,  p.  53)  found  that  the  lymphatics  discovered  by  Ludw'g  and 
Schweigger-Seidel  in  fasciae  could  be  made  to  suck  up  a  solution  of 
alkanet  in  turpentine  or  ether.  Thus  a  natural  injection  of  them  could 
be  obtained.  This  was  done  by  carefully  freeing  that  side  of  an  aponeu- 
rosis which  was  directed  towards  a  muscle  from  connective  tissue, 
stretching  it  tightly  over  a  funnel,  pouring  upon  it  the  alkanet  solu- 
tion, and  then  causing  it  to  move  up  and  down  by  sucking  the  air 
from  the  funnel.  The  lymphatics  on  the  side  next  the  muscle  run  in 
parallel  lines,  but  on  the  side  next  the  skin  they  form  a  net- work. 
They  do  not  absorb  granular  fluids,  while  the  centrum  tendineum  of 
tlie  diaphragm  does  so  readily.  In  order  to  discover  what  influence, 
the  contraction  of  muscles  exerts  on  the  sucking  action  of  the  aponeu- 
rosis, artificial  circulation  of  blood  was  kept  up  in  the  hinder 
extremities  of  a  dead  dog  which  had  been  cut  iu  two  opposite  the  7th 
dorsal  vertebra,  and  the  amount  of  lymph  which  issued  from  a  cannula 
thoracic  duct  when  the  muscles  were  at  rest,  was  compared  with 
that  which  flowed  when  they  were  made  to  contract.  The  blood, 
flowed  into  a  cannula  tied  in  the  aorta,  and  out  through  one  in  the 
vena  cava.  At  tirst^  a  slight  pressure  of  blood  was  sufficient  to  keep 
up  a  brisk  circulation,  but  after  about  two  hours  the  flow  became 
slow,  and  although  it  could  be  quickened  again  by  raising  the  pres- 
sure, the  acceleration  was  only  temporary.  This  slowing  of  the 
circulation  was  due  to  contmction  of  the  arteries.  The  contraction 
began  in  the  arteries  of  the  skin,  and  extended  to  those  of  the 
muscles.  It  was  increased  by  the  circulation  of  perfectly  ^sh 
blood,  but  was  diminished,  and  the  current  quickened,  by  stopping 
the  circulation  altogether  for  a  whila  The  acceleration,  however, 
was  merely  temporary,  and  soon  became  slow  again.  Strong  electric 
imtation  of  the  arteries  caused  them  to  dilate.  He  does  not  know 
what  the  cause  of  the  contraction  is,  but  it  is  not  due  to  rigor  mortis, 
as  the  vessels  dilated  when  it  came  on.  The  muscular  contractility 
becomes  much  diminished  when  the  circulation  gets  slow,  but  this 
diminution  is  partly  independent  of  the  slowing  of  the  circulation. 
In  its  passage  through  the  vessels  the  blood  lost  oxygen  and  became 
venous,  the  amount  of  albumen  was  much  increased,  and  the  sugar 
(substance  reducing  copper)  which  it  contained  was  very  much 
diminished.  Other  conditions  being  the  same,  the  amount  of  Ijrmph 
obtained  when  the  muscles  were  caused  to  contract  by  electric  irrita- 
tion was  much  greater  than  when  they  were  at  rest,  especially  at  the 
commencement  of  the  experiment.  This,  however,  is  not  so  much 
due  to  the  contraction  of  muscles  pressing  the  lymph  out  of  the 
lymphatics,  as  to  the  alternate  tension  and  relaxation  of  the  aponeu- 
joses,  since  passive  movements  of  the  limbs  produce  a  considerably 
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fffeater'flow  of  lymph  than  even  the  musciilar  contractions.  Whea 
alkanet  solution  was  injected  between  the  aponeuroses  and  muscle 
it  could  be  sucked  up  and  flowed  out  at  the  thoracic  duct  of  the 
limb  by  making  passive  movemeuts,  but  if  injected  between  the 
skin  and  the  aponeurosis,  none  was  absorbed.  Although  a  large  part 
of  the  lymph  obtained  is  probably  preformed,  and  merely  sucked  up 
from  the  tissues,  yet  a  certain  amount  seems  also  to  be  formed  during 
Artifldal  circulation. 

Absorption  without  Circulation. — Goltz  {P/liiger*8  Archiv. 
TV,  p.  147)  communicates  a  preliminary  notice  of  ct*rtain  experi- 
ments on  the  absorption,  and  conveyance  through  the  sjstem,  of 
poisons  after  cessation  of  the  circidation.  His  experiments  consisted 
in  injecting  strychnia  into  frogs  after  tying  the  heart  and  vessels. 
These  proved  tiat  even  after  complete  cessation  of  the  circulation 
the  poison  is  earned  to  every  part  of  the  body,  as  shewn  by  the 
feict  that  it  produces  its  local  effects  on  the  spinal  end  wherever 
injected,  and  likewise  by  the  fact  that  other  frogs  fed  with  any 
portion  of  the  poisoned  frog  exhibited  symptoms  of  strychnia  poi- 
soning. 

The  author  reserves  for  further  expenraent**,  and  a  future  notice, 
his  views  regarding  the  forces  concerned  in  the  conveyance  of  the 
poison  throughout  the  system. 

Vaso-motor  Nerves  op  Muscular  Arteries. — Ludwig  and  Haflz 
{Lududg^a  Arbeiten,  1870,  p.  93)  continued  the  researches  on  the  cir- 
culation of  blood  in  muscles,  which  Sczelkow,  A.  Schmidt,  Sadler 
and  Genersich  had  already  made  under  Ludwig's  direction.  Their 
experiments  were  chiefly  performed  on  dogs  and  rabbits,  and  they 
recommend  young  animals  for  this  piirpose,  as  their  vaso-motor 
system  is  more  sensitive  than  that  of  old  ones.  In  order  to  ascer- 
-tain  whether  the  vaso-motor  nerves  of  the  arteries  which  go  to 
muscles  agree  in  their  properties  with  those  of  the  vessels  which 
supply  the  skin  and  viscera,  all  the  vaso-niotor  nerves  of  the  body 
were  irritated  at  once,  and  the  eflect  of  this  irritation  on  the  arte- 
ries of  the  muscles  compared  with  that  on  the  vessels  of  the  skin 
and  viscera.  The  vaso-motor  nerves  were  irritated  by  means  of 
two  electrodes  inserted  into  the  spinal  cord,  one  opposite  to  the 
atlas,  and  a  second  at  the  under  edge  of  the  axis.  The  cord  was 
previously  divided  between  the  occiput  and  atlas,  and  respiration 
kept  up  artificially.  In  order  to  eliminate  the  disturbing  effect 
which  the  contraction  of  the  muscles  produced  by  imtation  of  the 
cord  would  have  had  on  the  circulation  in  them,  the  animals  were 
generally  poisoned  by  an  amount  of  curare  just  sufficient  to  paralyze 
the  motor  nerves  of  muscles,  but  not  enough  to  aifect  the  vaso-motor 
'system.  The  changes  in  the  calibre  of  the  arteiies  consequent  on 
the  irritation  of  vaso-motor  nerves  was  noted  in  four  ways.  (1)  By 
observing  them  with  the  naked  eye  or  a  lens.  (2)  By  measuring 
the  amount  of  blood  which  flowed  out  of  the  muscle  when  cut  across, 
the  larger  arteries  in  it  being  ligatured  previous  to  the  measurement, 
(3)  By  the  rapidity  oi'  the  current  as  measured  with  the  "strom-uhr," 
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^4)  By  the  quickness  with  which  the  blood  pressure  fell  when  the 
heart  was  stopped  by  irritating  the  vagus. 

The  experiments  made  in  these  ways  show  (1)  that  when  the  cord 
is  irritated  tetanically  the  arteries  of  muscles  contract,  but  to-  a 
much  less  extent  than  those  of  the  skiii  and  viscera,  so  that  the 
diminution  in  their  calibre  is  not  apparent  to  the  eye.  The  other 
arteries  contract  every  time  the  cord  is  irritated,  but  those  of  the 
muscles  do  not.  (2)  The  vaso-motor  nerves  of  muscular  arteries  ai-e 
easily  exhausted,  and  when  contraction  does  occur  during  irritation 
of  the  cord,  it  only  lasts  a  short  time,  and  relaxation  occurs  while 
the  lumen  of  the  dermal  and  visceral  arteries  is  still  continuing  to 
<limiuish  and  the  blood-pressure  to  rise.  In  consequence  of  this, 
the  muscles  bleed  profusely  when  divided  during  irritation  of  the  cord 
instead  of  scantily  as  they  do  when  the  blood-pressure  is  at  its 
normal  height.  (3)  During  irritation  of  the  cord  the  current  in 
muscular  aiteries  becomes  more  i*apid,  and  if  the  heart  be  stopped 
the  blood-pressure  falls  nearly  as  quickly  as  before,  although  the 
flow  of  blood  through  the  dermal  and  visceral  arteries  is  much 
diminished.  (4)  The  coats  of  muscular  arteries  exhibit  active  contrac- 
tions which  are  independent  of  the  vaso-motor  centre.  They  are  distin- 
guished from  those  produced  by  irritation  of  the  cord  by  not  extend- 
ing over  the  whole  length  of  the  artery,  but  only  affecting  limited 
parts,  so  that  the  vessel  sometimes  looks  like  a  string  of  beads.  The 
periods  at  which  they  occur  are  quite  independent  of  the  irritation  of 
the  cord,  and  they  persist  during  it  notwithstanding  the  rise  of  pre&- 
sure  which  then  takes  place.  (5)  The  biceps  femoris  receives  its  motor 
nerves  from  the  sacral  plexus,  but  its  vaso-motor  nerves  come  from 
the  lumbar  plexus  through  the  crural  nerve,  and  accompany  branches 
of  the  crural  artery  to  the  muscle.  The  meter  and  vaso-motor  nerves 
can  therefore  be  iriitated  separately.  (6)  In  contradistinction  to 
their  nerves,  the  muscular  fibres  of  the  arterial  coats  of  muscular 
arteries  are  very  irritable,  and  to  their  properties  the  alterations  in 
the  circulation  are  in  all  probability  chiefly  due.  They  remain  mode- 
rately contracted  during  the  relaxation  of  the  muscle  provided  that 
the  muscular  substance  retains  its  normal  composition.  They  con- 
tract strongly  when  exposed  for  a  longer  or  shorter  time  to  a  high 
blood-pressure,  probably  from  the  extension  they  undergo  acting  as 
an  irritant  upon  them.  They  dilate  when  the  muscle  contracts,  or 
when  it  stops  contiacting,  and  also  when  the  circulation  in  the  muscle 
has  been  stopped  for  some  time.  In  these  cases  alteration  in  the 
gases  of  the  blood  is  not  improbably  the  cause  of  the  dilatation. 

Inhibition  and  Excitement  in  the  Yaso-Motor  Centres.  — 
Cyon  (Bull,  de  VAcad,  imp.  des  Sciences  de  St  Fetersbourg,  vii.  Dea 
1870)  considers  that  when  a  sensory  nerve  is  irritated  two  kinds  of 
reflex  vaso-motor  action  are  produced,  one  general  and  the  other  local. 
The  general  consists  in  contraction  of  all  the  vessels  of  the  bodyj 
the  local  in  dilatation  of  the  vessels  of  the  part  supplied  by  th^ 
sensory  nerve.  From  the  former  interfering  slightly  with  the  latter, 
&  transient  contraction  precede  the  permanent  local  dilatation  of  the 
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Tessels.  When  the  animal  is  narcotized,  or  the  cerebral  hemispheres 
removed,  irritation  of  a  sensory  nerve  produces  dilatation  instead 
of  contraction  of  all  the  vessels  in  the  bo<ly,  and  the  local  dilata- 
tion then  occurs  immediately,  instead  of  being  preceded  by  con- 
traction. When  the  whole  cerebrum  is  extir[)ated,  and  only  the 
cereViellum  and  medulla  remain,  irritation  of  sensory  cerves  pro- 
duces no  reflex  action  whatever  on  the  vessels.  He  thinks  that 
every  irritation  of  a  sensory  nerve  when  conveyed  directly  to  the 
vaso-motor  centre  has  an  inhibitory  action  on  it  and  produces  reflex 
paralyaiB  of  the  vessels,  but  when  conveyed  first  to  the  brain,  and 
thence  to  the  vaso-motor  centre,  it  has  an  exciting  action,  and  pro- 
duces increased  contraction  of  the  vessels.  It  is  alwavs  conducted 
directly  to  the  vaso-motor  centre  of  the  part  which  it  supplies,  and 
thus  invariably  produces  local  vaso-motor  paralysis. 

Position'  op  the  Vaso-Motor  Centre — Ludwig  and  Owsjannikow 
{Bfir,  der  sacks,  Gesdl.  der  Wiss,  1871,  p.  135,  and  Centralblatt,  p. 
483)  find  that  the  vaso-motor  centre  lies  in  the  medulla  oblongata 
from  1  millimetre  under  the  corpora  quadrigemina  to  4 — 5  milli- 
metres above  the  calamus  scriptorius,  and  to  one  side  of  the  middle 
line.  They  determined  this  by  cutting  holes  with  a  trephine 
through  the  skull  of  curarized  rabbits  or  cats,  on  each  side  of  the 
middle  line,  and  then  dividing  the  brain  substance  from  the  middle 
line  outwards  by  means  of  small  knives.  Sections  through  the  cor- 
pora quadrigemina  produced  a  transient  rise  of  blood-pressure:  be- 
tween the  corpora  quadrigemina  and  medulla  oblongata  a  slighter 
rise.  The  rise  was  often  accompanied  by  peculiar  oscillations. 
Sections  in  the  medulla  oblongata  produced  a  fall  in  the  blood-pres- 
Bure.  The  lower  the  section,  the  greater  was  the  fall.  The  upper 
boundary  of  the  district  in  which  a  section  caused  sinking  was 
1  millimetre  below  the  corpora  quadrigemina,  the  lower  border  4 — 5 
millimetres  above  the  calamus  scriptorius.  A  section  made  at  the 
upper  boundary  had  no  effect  on  the  action  of  the  depressor,  or  on 
the  rise  of  pressure  after  irritation  of  a  sensory  nerve;  a  section 
between  the  upper  and  lower  boundary  diminished  these  actions, 
and  one  at  the  lower  boundary  completely  destroyed  them.  The  vaso- 
motor centre,  therefore,  lies  in  this  district,  and  to  one  side  of  the 
middle  line,  as  sections  made  in  the  middle  line  had  no  effect.  The 
cerebellum  has  no  connection  with  the  blood-pressure.  Sections 
above  the  medulla,  or  irritation  of  the  sciatic  nerve,  always  quickened 
the  heart.  Chloral  produces  a  great  sinking  of  the  blood-pressure. 
Large  doses  of  it  destroy  the  power  of  sensory  irritations  to  raise 
the  blood-pressure,  but  small  ones  do  not.  The  temperature  falls 
after  its  administration  independently  of  the  blood-pressure. 

Influence  op  the  Nervous  System  on  the  Circulation  and 
Temperature. — Riegel  (FJlugers  Arch,  iv.  350 — 428)  contributes  the 
results  of  numerous  experiments  made  by  himself  in  reference  to 
this  subject,  and  combines  with  them  a  long  critique  of  the  nume- 
rous researches  which  have  been  made  of  late  years  in  the  same 
direction.     He  corroborates  the  occurrence  of  rhythmical  oontractioiys 
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in  the  vessels  as  described  by  Schiff  in  the  ear  of  the  rabbit,  WhartoA 
Jones  in  the  veins  of  the  bat's  wing,  Saviotti  in  the  web  of  the  frog, 
and  describes  them  also  in  the  mesentery  of  the  frog  and.  in  the 
arteria  saphena  of  the  rabbit,  where  they  are  to  be  seen  with  great 
distinctness.  (The  occurrence  of  these  rhythmical  movements  in  the 
vessels  of  the  rabbit  generally  had,  however,  been  previously  observed 
by  Ludwig  and  Brunton.  See  Lud wig's  Arbeiten,  1869.)  These 
movements  are  under  the  influence  of  the  vaso-motor  centre.  Irritar 
tion  of  the  vaso-motor  centre  causes  contraction,  especially  of  those 
vessels  which  most  distinctly  manifesit  rhythmical  contractions.  The 
general  etFect  of  such  irritation,  if  it  only  affected  limited  vasctdar 
provinces,  would  be  to  aid  the  propulsion  of  the  blood  onwards  into 
other  regions,  even  though  the  circulation  as  a  whole  would  be  re- 
tarded. 

Riegel  does  not  observe  an  invariable  fall  of  temperature  on  irrita- 
tion of  sensory  nerves,  and  does  not  regard  Heidenhain's  explanation 
(see  this  Journal,  May,  1871)  as  satisfactory. 

Rapidity  op  Cirgulation  in  the  Veins. — Cyon  and  Steinmann 
(BuU.  de  VAcad,  des  Sciences  de  St  Fetersbourg,  xvi.  266)  found  that 
the  amount  of  blood  which  flowed  in  a  given  time  through  the 
jugular  or  crui-al  veins  of  dogs  narcotized  with  opium  or  chloral 
was  nearly  the  same  as  that  which  flowed  through  the  corresponding 
arteries.  The  velocity  of  the  current  in  veins  is  therefore  much 
greater  than  that  calculated  by  Volkmann.  The  rapidity  of  the 
current  in  the  veins  undergoes  variations  similar  to  that  in  the 
arteries,  so  that  it  is  much  diminished  in  the  jugular  when  the 
carotid  of  the  same  side  is  compressed,  but  is  increased  by  compression 
of  the  carotid  on  the  opposite  side.  Division  of  the  spinal  cord 
lowers  the  blood-pressure,  and  thus  lessens  the  rapidity  of  the 
current.  Irritation  of  the  cord  generally  raises  the  blood-pressure 
in  dogs  only  to  a  slight  extent,  and  as  it  causes  contraction  of  the 
arterioles,  it  generally  lessens  the  rapidity  of  the  curi-ent.  Some- 
times division  of  the  cord  is  followed  by  a  slightly  increased  ra- 
pidity of  the  current.  Irritation  of  a  sensory  nerve  produces  general 
contraction  of  the  arterioles,  and  temporary  contraction  succeeded 
by  dilatation  in  the  part  supplied  by  the  nerve.  When  the  tibial 
nerve  was  irritated  the  rapidity  of  the  current  in  the  crural  vein 
was  increased  on  one  occasion  so  much  that  Cyon  thought  it  due  to 
local  dilatation  of  the  arteries  occuiTing  at  the  same  time  as  a 
general  increase  of  blood-pressure.  At  other  times  the  rapidity 
became  greater  as  the  blood-pressure  sank,  apparently  from  the  con- 
traction of  the  arterioles,  which  had  slowed  the  current  in  spite  of 
the  increased  blood-pressure  having  given  way  to  dilatation.  If  no 
rise  of  blood-pressure  occurred,  the  stream  in  the  veins  was  slowed 
by  the  contraction  of  the  arterioles.  Stoppage  of  artificial  respira- 
tion in  curarized  dogs  increased  the  rapidity  of  the  current,  and  it 
only  began  to  diminish  when  they  were  becoming  asphyxiated.  If 
the  ti*achea  of  dogs  which  were  not  narcotized  was  closed  when  their 
•lungs  were  distended. with  air,,  the  rapidity  of  the  current  in  ihe 
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^reins  became  rapidly   diminished    in    consequence  of  venous  con- 
gestion. 

Cause  op  Vascular  Murmurs. — Nolet  (Heynsius's  Onderzoehingen^ 
IL  p.  135,  and  Benle  and  Meiasner'a  JaJiresbericht,  277)  finds  that  a  mur- 
mur can  occur  in  a  tube  of  equal  diameter  throughout,  if  the  stream 
passing  through  it  has  a  sufficient  velocity.  The  velocity  necessary 
is  greater  than  that  found  by  Weber  and  Thamm.  The  narrower 
the  tube,  and  the  smoother  the  walls,  the  greater  is  the  velocity 
necessary.  The  intensity  of  the  murmur  was  equally  great  over  the 
whole  of  a  tube  18  inches  long  or  more.  A  constriction  in  the  tube 
causes  a  murmur  both  behind  and  in  front  of  it,  and  the  nan'ower 
the  constriction,  the  less  is  the  velocity  of  stream  required.  The 
murmur  in  front  is  weaker  than  the  one  behind,  and  a  greater 
velocity  is  required  to  produce  it.  If  the  constriction  was  long 
enough,  and  of  proper  character,  no  murmur  could  be  heard  in  its 
middle.  A  dilatation  of  the  tube  produced  a  murmur  at  the  point 
where  it  began,  and  where  it  ended.  A  greater  rapidity  was  neces- 
sary to  produce  a  murmur  at  its  end  than  at  its  beginning.  The 
wider  the  dilatation  the  greater  the  rapidity  required,  and  if  it  be 
very  wide  the  velocity  must  be  greater  than  that  which  is  necessary 
in  a  tube  of  equal  diameter  throughout.  Where  an  aneurism  is 
very  wide  no  murmur  may  be  produced.  The  murmurs  are  due  to 
vibrations  in  the  fluid  produced  by  vortices  and  strengthened  by  the 
waUs  of  the  tube  acting  as  resonators.  These  vortices  he  rendered 
visible  by  means  of  powdered  amber,  and  they  corresponded  in  size  to 
the  intensity  of  the  murmui-s.  As  the  rapidity  of  the  circulation  in 
arteries  at  a  distance  from  the  heart  is  less  than  in  those,  near  it, 
roughness  of  the  walls  does  not  so  easily  cause  a  murmur  in  them. 

Coagulation  op  Fcetal  Blood. — Boll(Z>w  Boia*  and  Reichert^s 
Arch.  1870,  p.  718)  finds  that  the  blood  in  the  foetal  chick  before 
the  12th  or  14th  day  does  not  coagulate,  but  merely  deposits  a  sedi- 
ment of  blood-corjmscles.  At  the  13th  or  14th  day  it  forms  small  and 
scanty  coagula  which  are  red  from  enclosed  corpuscles.  On  the  16th 
or  17th  day  it  begins  to  coagulate  completely,  but  not  so  firmly  as 
that  of  a  developed  bird.  The  non-coagulation  in  the  first  stage  is 
due  to  want  of  fibrinogen.  Fibrinoplastic  substance  is  present,  and 
when  a  few  drops  of  blood  from  a  chick  about  the  8th  day  are  added 
to  pericardial  fluid,  a  jelly-like  coagulum  is  at  once  formed.  Haemo- 
globin can  be  distinguished  by  the  spectroscope  in  the  blood  on  the 
3rd  day  of  incubation. 

Respiraiion, 

Influence  op  the  Medulla  on  Respiration. — SqIqSS  {PJluger^s 
'  Archiv.  225  — 34)  by  further  experiments  confirms  his  statements  which 
had  been  questioned  by  Brown-Sequard,  that,  at  the  level  of  the  first 
■  cervical  nerve  the  latei'al  columns  of  the  medulla  regulate  the  respi- 
ratory movements  of  the  corresponding  side.  Section  of  the  columns 
at  this  level  causes  entire  cessation  of  the  respiratory  movements  on 
the  same  side,  except  in  so  fia.r  as  that  passive  movements  may  still 
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be  observed,  due  to  the  active  movements  of  the  other  side  or  abd(>- 
men.  In  a  rabbit  in  which  the  lateral  column  on  one  side  was  divided 
the  volume  of  air  respired  was  reduced  one  third  of  the  normal. 

Influence  op  the  Vagus  on  the  Air-cells  op  the  Lung. — Schiff 
(F^iigers  Archiv.  iv.)  shows  that  the  expulsion  of  air  from  the  lungs 
which  results  from  stimulation  of  the  vagi  immediately  after  death  is 
partly  due  to  contraction  of  the  air-cells  themselves.  It  is  therefore 
probable  that  the  vesicular  emphysema  observed  in  various  parts  of 
the  luDgs  after  section  of  the  vagi  in  dogs  and  other  animals  is  due  to 
some  extent  to  the  paralysis  of  the  air-cells  which  ensues. 

Post-mortem  Appearances  on.  Brain  Lesions. — Fleischmann 
(Jahr./iir  Kinderheilk.  iv.)  confirms  the  facts  observed  by  Brown- 
Sequard  on  lesions  of  various  p«rts  of  the  brain  (see  Journal  of  AtkU, 
and  Phy8,j  May,  1871).  He  found  in  cases  of  tubercle  of  the 
hemispheres,  corpora  quadrigemina,  optic  thalami  and  y)ons,  apo- 
plectic extravasations  on  the  pleur»,  pericardium  and  surftice  of  the 
kidneys,  and  in  one  case  patches  of  emphysema  in  both  lungs. 

Extravasation  in  the  Lungs  after  Division  op  the  Vagus.— 
Valentin  (Zeitsckrift /,  Biologie,  vii.,  p.  160,  note)  thinks  the  scat- 
tered extravasations  which  appear  in  the  lungs  after  division  of  the 
vagi  are  due  to  mechanical  efforts,  especially  to  the  laboured  respiiu- 
tion.  In  one  case  he  found  them  in  a  quarter  of  an  hour  after  the  vagi 
had  been  cut. 

Inpluence  op  Change  of  Atmospheric  Pressure  on  the  Body. 
— G.  V.  Liebig  (Archiv.  /.  Klin.  Med.  viii.  445 — 60)  seeks  to  determine, 
with  a  view  to  the  therapeutics  of  chronic  lung  diseases,  what  iuflu- 
ence  is  exerted  on  the  respiration  by  increased  or  diminished  atmo- 
spheric pressure.  As  is  well  known,  respiration  at  high  altitudes  with 
low  barometric  pressure  is  exceedingly  difficult.  This  is  due  to  the 
greater  elastic  recoil  of  the  lung  tissue  from  diminished  atmospheric 
counterpressure.  Hence  the  difficulty  of  inspiration  and  the  disturb- 
ance of  circulation.  Under  increased  barometric  pressure  the  pheno^ 
mena  are  quite  the  reverse.  The  respiration  is  unusually  easy  and 
deep.  The  pulse  also  becomes  slower.  The  influence  of  increased  or 
diminished  pressure  is  not  of  momentary  duration,  but  persists  for 
some  time.  Residence  at  high  altitudes  has  therefore  a  tendency  to 
develope  the  respiratory  power  and  the  strength  generally.  From 
the  influence  of  diminished  atmospheric  pressure  on  the  lungs  the 
advantages  of  residence  at  high  altitudes  in  cases  of  emphysema  will 
be  apparent.  Emphysematous  lungs  having  lost  their  elasticity  and 
offering  resistance  to  the  pulmonary  circulation  may  regain  their  tone 
and  respiration  become  easier.  In  all  cases  of  diminished  elasticity 
of  tissue  from  any  cause  residence  at  high  altitudes  under  low  baro- 
metric pressure  is  advisable. 

Effect  of  Alterations  in  Atmospheric  Pressure. — Bert  (Gompt. 
Bend,  lxxiii.  p.  213)  finds  that  warm-blooded  animals  become  con- 
vulsed and  die  rapidly  if  the  atmospheric  pressure  be  quickly  reduced 
to  15  or  18  cm.  of  mercury.     After  death  the  bronchi  are  found  filled 
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with  bloody  foam,  and  the  blood  is  dark  on  both  sides  of  the  heart. 
Death  takes  place  equally  quickly  whether  the  bell-jar  under  which 
the  animal  is  placed  be  closed  completely  or  be  traversed  by  a  stream 
of  air.  If  the  pressure  be  diminished  gradually,  and  a  current  of  air 
be  kept  up,  the  animal  will  live  for  a  considerable  time  under  a  very 
low  pressure,  but  if  the  cuiTent  be  stopped  they  die  of  asphyxia. 
The  composition  of  the  air  in  which  the  animal  dies  varies  with  the 
pressure.  Birds  die  at  a  pi-essure  of  18  cm.  of  mercury,  mammals  at 
12  centimetres. 

Alterations  in  the  Amount  of  Air  in  the  Lungs  during  the 
Movements  of  the  Heart. — I^andois  {Berlin,  Klin,  Woc/ierisch.  1870, 
p.  9)  connected  a  manometer  with  the  trachea  and  found  that  air 
was  not  drawn  in  but  driven  out  of  the  lungs  during  the  systole  of 
the  heart. 

Ceradini  (La  meccanica  del  Cruore  osmodei  annali  universali  di 
medicina,  see  iv.  Vol.  75,  p.  587,  and  Henle's  Jahresbericht,  1870,  p. 
270)  connected  a  manometer  wuth  the  trachea,  and  saw  that  air  was 
drawh  into  the  lungs  synchronously  with  the  radial  pulse.  By  using 
a  sensitive  registering  instrument  which  he  calls  Hgemothorakograph, 
he  found  that  during  a  small  fraction  of  the  duration  of  the  systole, 
just  at  its  beginning,  the  amount  of  arterial  blood  in  the  thorax  re- 
mains unaltered,  while  venous  blood  still  comes  in,  and  therefore  there 
IS  a  slight  expiration  of  air.  Then  arterial  blood  leaves  the  thoi^ax 
more  quickly  than  venous  blood  enters,  causing  a  plight  inspiration. 
As  the  systole  ends  there  is  a  reflux  of  arterial  blood  towards  the 
heart,  and  at  the  same  time  venous  blood  streams  into  the  thorax. 
This  causes  a  slight  expiratory  movement,  which,  however,  does  not 
quite  counterbalance  the  previous  inspiration,  and  lastly,  the  air  in 
the  lungs  returns  with  slight  oscillations  to  its  former  volume. 

Influence  of  the  Lachrymal  Gland  on  Respiration. — Bergeon 
(Comptes  Rendus,  1870,  i.,  p.  88.  Henle's  Jahresher,  1870,  p.  162) 
thinks  that  one  of  the  chief  functions  of  the  lachrymal  gland  is  to 
keep  the  nasal  mucous  membrane  and  the  inspired  air  moist,  and 
thus  preserve  the  mucous  membrane  of  the  respiratory  passages  from 
getting  too  dry. 

Temperature, 

Cooling  of  Warm-blooded  Animals. — Horvarth  {Centralhlatt 
fur  Med.  Wiss,  p.  531)  has  succeeded  in  cooling  young  dogs  till  the 
temperature  in  the  rectum  fell  to  6*6°  C.  or  even  to  4*8"  C,  and  again 
restoring  them  to  their  normal  condition  by  means  of  warmth.  On 
cooling  rabbits  to  7®  G.  and  a  cat  to  9-5"  C.  no  respiratory  movements 
or  cardiac  pulsations  could  be  observed,  and  the  strongest  electric 
currents  applied  to  muscles  or  nerves  had  no  etFect.  After  they  had 
been  in  this  condition  for  an  hour  he  poured  warm  water  on  theni. 
The  heart  then  began  to  pulsate  and  continued  to  do  so  for  an  hour, 
and  electric  currents  applied  directly  to  the  muscles  produced  vigorous 
contractions,  but  the  strongest  currents  applied  to  the  nerves  had  no 
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effect.     This  affords  an  additional  proof  of  the  contractility  of  muscles 
independently  of  nerves. 

Influence  op  Heat  on  Animals. — Bernard  (Revue  SderUifique, 
1871 — 72,  pp.  133  and  182)  investigates  the  action  of  temperature,  by 
placing  birds  and  rabbits  in  cages  heated  by  a  lamp  or  surrounded  by 
a  double  metallic  case  containing  a  hot  solution  of  sulphate  of  soda. 
When  the  animals  are  thus  exposed  to  a  dry  heat  of  150"  F.,  the  re- 
spirations become  quick  and  tumultuous,  the  temperature  of  the  body 
rises,  the  heart  beats  quickly,  and  after  a  little  stops  suddenly  if  the 
temperature  be  high  enough.     The  necessary  temperature  is  sooner 
reached  in  birds  than  rabbits.     It  rose  in  birds  to  122",  in  rabbits  to 
115"  F.     Rigor  moi-tis  came  quickly  on,  and  both  arteries  and  veins 
contained  black  blood.     The  blood  from  the  vena  cava  contained  37*2 
per  cent,  carbonic  acid,  3*4  nitrogen,  and  only  1  per  cent,   oxygen. 
The  dark  colour  is  due  to  rapid  and  extreme  deoxygenation  after 
death,  as   arterial  blood  collected  immediately  after  death  is  of  a 
scarlet  colour.     The  rapid  deoxygenation  is  due  to  the  high  tempera- 
ture, exactly  the  opposite  condition  being  found  in  animals  exposed  to 
cold,  the  blood  being  then  scarlet  both  in  the  arteries  and  veins. 
Blood  drawn  directly  from  an  artery  into  a  closed  glass  tube  and  gradu- 
ally warmed  suddenly  becomes  dark,  and  between  140"  and  158"  F.  it 
coagulates,  and  does  nob  recover  its  bright  colour  when  exposed  to  air. 
Involuntary  muscles  are  very  sensitive  to  temperature  and  variations, 
and  produce  contractions  in  them,  but  voluntary  muscles  are  not. 
When  animals  are  killed  by  warmth  the  irritability  of  the  heart 
is  entirely  lost  immediately  after  death.     The  stoppage  of  the  heart 
by  heat  is,  he  thinks,  due  to  coagulation  of  its  myosin.    From  experi- 
ments on  curarized  frogs  he  finds  that  a  tempei'ature  which  destroys 
the  irritability  of  muscles  does  not  destroy  that  of  motor  nerves  ;  but 
«ensory  nerves,  on  the  other  hand,  lose  theirs  at  a  lower  temperature 
than  muscle. 

Lauder  Brunton  {St  Bartholomew's  Hosp,  Reports,  p.  216)  tested 
the  action  of  temperature  on  the  action  of  the  vagus,  and  on  the  rate 
of  cardiac  pulsations,  by  wrapping  rabbits  narcotized  with  opium  or 
chloral  in  cotton  wool  and  laying  them  in  a  double  case  filled  with 
hot  water.  The  pulsations  of  the  heart  were  registered  on  a  revolving 
cylinder  by  one  of  Marey's  levers,  which  was  attached  by  a  thread  to 
a  needle  fixed  in  the  ventricle,  and  the  temperature  taken  by  a  ther- 
mometer kept  constantly  in  the  rectum.  As  the  temperature  of  the 
animal  rose  the  pulsations  of  the  heart  became  more  and  more  rapid, 
till  they  reached  a  maximum,  their  number  then  quickly  diminished, 
they  became  irregular,  and  soon  stopped  completely.  Tie  pulsations 
did  not  increase  at  the  same  rate  throughout  as  the  temperature  rose, 
and  the  number  of  beats  at  any  given  temperature,  as  well  as  the 
amount  of  quickening  for  each  degree  of  rise,  vary  in  different 
animals.  The  temperature  at  which  the  heart  stopped  was  betweea 
113"  F.  and  114"  F.  or  even  more,  but  it  varied  in  different  animals, 
and  seemed  to  be  much  lower  when  a  large  dose  of  chloral  had  been 
g.ven. 
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Division  of  the  vagi  before  warming  the  animal'  appeared  to  have 
little  or  no  effect  on  the  quickening  of  the  pulse  by  heat.  In  one 
case  when  they  were  not  cut  there  were  two  maxima  in  the  pulse-rate, 
one  at  105®  F.  and  the  other  at  1 13°.  As  the  temperature  rose  and  the 
pulse  became  quicker  the  power  of  the  vagus  was  diminished,  so  that 
the  same  irritation  which  at  first  had  produced  still-stand,  only  caused 
slowing.  When  the  same  iriitation  was  applied  after  the  maximum 
was  past  and  the  heart  had  again  become  slow,  jnst  before  death, 
still-stand  was  again  produced.  Irritation  of  the  ragus  immediately 
after  death  was  followed  by  an  undulating  movement  in  the  heart. 

Bbgulation  of  Temperature. — Rohrig  and  Zuntz  {Pflugei^s 
Arch.  IV.  p.  57 — 90)  uphold  the  doctrine  of  Liebermeister,  that  the 
production  of  heat  in  the  body  is  dependent  cm  the  temperature  of  the 
surrounding  medium.  Cold  within  certain  limits  increases  the  tissue- 
change,  and  with  it  the  production  of  heat.  Heat  has  an  opposite 
effect  They  explain  this  in  the  following  manner.  That  by  the 
cooling  of  the  skin  the  cutaneous  nerves  are  stimulated^  and  through 
them  a  reflex  increase  of  the  tissue  metamotphosis  is  produced.  From 
this  it  would  appear  probable  that  other  stimulants  of  the  skin  might 
have  a  similar  effect,  and  such  in  reality  seems  to  be  the  effect  of  sea- 
and  mineral -baths  as  ditttinct  from  fresh- water  baths  of  the  same 
temperature. 

The  muscles  are  the  chief  seat  of  the  heat-production,  and  this 
stands  under  a  constant  influence  of  the  nervous  system  even  without 
apparent  muscular  contraction.  The  reflex  heat  production  by  irri- 
tation of  the  cutaneous  nerves  is  reduced  to  a  minimum  in  animals 
paralysed  by  curara. 

The  increase  of  temperature  in  the  axilla  which  Liebermeister 
took  for  a  proof  of  increai^ed  heat-production  when  the  xkin  was  cooled, 
they  refer  to  the  influence  of  the  axillary  vein  on  the  thermometer. 
They  found  that  movement  of  the  aim  without  altering  the  position 
of  the  thermometer  caused  a  rise  in  temperature  in  the  axilla  of  from 
one- fifth  to  two-fifths  of  a  degree. 

Action  op  Curare  on  Temperature. — Riegel  {Centralhlatt  fU/r 
Med,  Wise.  401)  confirms  the  opinion  of  Rohrig  and  Zuntz,  that  the 
warmth  of  the  body  is  chiefly  produced  in  the  muscles.  He  finds 
that  when  these  are  prevented  from  acting  by  poisoning  with  curare 
the  temperature  of  the  animal  goes  on  constantly  falling,  although 
artificial  respiration  be  carefully  kept  up,  and  the  action  of  the  heart 
and  the  functions  of  sensory  and  vaso-motor  nerves  remain  unaffected 
by  the  poison.  When  the  animal  was  previously  rendered  feverish  by 
the  injection  of  pus  into  its  veins  the  temperature  was  not  only 
reduced  to  the  normal,  but  even  below  it. 

Means  op  lowering  the  Temperature. — Manassein  {Pflilger^t 
Archiv.  IV.  283 — 301)  writes  on  the  influence  which  "rocking" 
exerts  on  the  temperature  of  animals.  He  finds  that  by  this  means 
the  temperature  is  lowered  from  0*66  — 1*2**  C.  It  seems  to  be  a  phy- 
siological effect  brought  about  by  the  agency  of  the  uei*vous  system. 
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Influence  of  Cooling  on  the  Production  op  Heat. — Wintemitz 
(Wien,  Med,  Jahrb,  N.F.,  1871,  ii.  p.  18)  denies  the  trustworthiness 
of  Liebermeister's  method  of  measuring  the  amount  of  heat  given  off 
from  a  body  by  the  rise  of  temperature  in  the  water  of  a  bsih  in 
which  the  body  is  placed,  and  shows  that  even  after  the  water  has 
been  carefully  stirred  its  different  layers  present  cons»idei^ble  differ- 
ences in  temperature.  He  does  not  attribute  the  rise  of  temperature 
which  occurs  in  the  axilla  when  the  surface  of  the  body  is  cooled 
to  increased  production  of  heat  but  to  congestion  in  the  periphery, 
as  it  can  be  produced  by  a  tourniquet  on  the  arm.  No  conclu- 
sion can  be  drawn  from  the  temperature  in  one  part  of  the  body 
regarding  that  in  another,  as  when  cold  was  applied  to  the  back  in 
one  case,  the  temperature  rose  in  the  axilla  but  tell  in  the  rectum. 
The  differences  in  temperature  of  different  parts  are  due,  he  thinks, 
to  reflex  changes  in  the  vaso-motor  nerves. 

On  Regulation  of  Temperature. — Senator,  Virch.  Arch,  liil 
p.  111. 

Liebermeister,  Virch.  Arch,  liii.  p.  434,  replies  to  the  criticisms 
of  Winternitz  and    Senator. 

Gildemeister  {Diss,  Basel,  1870,  Herde  and  Meissner's  Jahresber. 
1879,  p.  208)  finds  that  cooling  the  body  causes  increased  production 
of  COj  both  in  health  and  in  fever.  In  fever,  however,  although  the 
cold  bath  incieases  the  combustion  and  production  of  heat  in  the 
body  it  withdraws  more  heat  than  is  produced,  and  therefore  cools 
the  body  and  does  good. 

Wertheim  {Wim,  Med,  Woclimsch,  1870,  pp.  297,  325,  353,  389, 
421)  found  that  when  the  temperature  of  a  dog  was  lowered  by  the 
application  of  ice  the  depth  of  respiration  and  amouut  of  CO^  expired 
was  much  increased.  The  CO^  was  increased  both  absolutely  and 
also  relatively  to  the  amount  of  air  respired. 

Influence  of  warm  Sulphur  Baths  on  Temperature. — Boettcher 
{p<yrpat,  Med.  Zeitsch,  1870  l,  21,  and  Centralhlatt,  1871,  p.  623)  found 
that  in  sulphur  baths  from  34  to  35^*0.  the  temperature  and  axilla 
rose  on  an  average  0*1"  C;  in  the  l>aths  at  35"  to  36'' C.  it  rose 
0-25°  C,  in  those  at  35  to  36-4*^0.  it  rose  0*34^  C.  As  Kerner  had 
found  that  in  baths  of  ordinary  water  at  34°  the  temperature  fell 
0*36°  C,  and  in  those  about  36"  C.  it  rose  only  0*121°  C,  it  seems  that 
the  temperature  in  the  axilla  rises  higher  in  sulphur-baths  than  in 
ordinary  water. 

Perspiration  in  Fever. — Pudzinowitsch  (CentralblaU,  p.  211) 
draws  the  following  conclusions  from  experiments  made  with  Weyrich'ii 
apparatus.  The  transpiration  from  the  skin  has  no  relation  to  the 
temperature.  It  may  be  diminished  when  the  temperature  is  higher 
and  increased  when  it  is  lower,  as  was  seen  in  two  cases  of  acute 
rheumatism,  and  one  of  pleuropneumonia.  At  a  high  temperature 
(39*  — 41°C.)  it  was  diminished  in  two  cases  of  remittent  fever,  and 
increased  in  two  of  typhus.  In  two  cases  of  typhoid  complicated  witb 
ague  it  increased  or  diminished  in  proportion  as  the  temperature  rose 
or.felL 
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Muscle, 

Theory  of  Muscular  Power.  —  Luchsinger  {PJluger^a  Archiv. 
rr.  201 — 205)  does  not  confirm  Volckmann's  theory,  that  the  exten- 
sion of  an  active  muscle  by  means  of  a  weight  which  equals  the  abso- 
Ixite  power  of  the  muscle,  always  stands  in  a  constant  relation  to  the 
lifting-height  of  the  unweighted  muscle.  He  shews  that  this  theory, 
if  correct,  would  not  harmonize  with  the  commonly  accepted  Weber's 
theoiy  of  muscular  activity,  and  that  a  muscle  should  be  equally 
distensible  by  all  degrees  of  stimulation,  whereas  it  is  known  that 
the  extensibility  of  a  muscle  is  in  proportion  to  the  degree  of  stimu- 
lation. 

Elasticity  of  Muscle. — Fick  {PJlilger's  Arclu  iv.  301 — 315) 
describes  a  form  of  myograph,  in  which  the  tension  of  the  muscle  iq 
kept  constant,  and  therefore  adapted  for  detern)ining  how,  during 
the  state  of  activity,  the  length  of  the  muscle  varies,  the  tension 
remaining  the  same.  Neither  Helmholtz's  nor  Marey's  myograph 
fulfils  these  conditions.  The  instrument  in  principle  is  a  modification 
of Marey's,  in  which,  however,  the  resistance  to  the  muscle  is  not  the 
elasticity  of  a  spring  whose  tansion  varies  during  the  movement  of  the 
lever,  but  a  constant  weight  suspended  on  the  lever.  By  a  slight 
modification  the  instrument  can  be  made  to  determine  how,  during 
the  course  of  contraction,  the  tension  of  the  muscle  varies  while  the 
length  remains  the  same.  From  a  comparison  of  pendulum  tracing* 
it  is  found,  that  when  the  irritation  of  a  single  momentary  stimulus 
ia  allowed  to  proceed  in  the  first  instance,  so  that  the  muscle  can 
contract  while  the  tension  remains  constant,  and  next,  so  that  with 
its  length  remaining  the  same  the  tension  varies,  the  muscle  in  the 
latter  case  sooner  attains  its  maximum  of  tension,  than  in  the  former 
case,  its  maximum  contraction,  i.  e.  its  minimum  length.  Also,  it 
appears  that  after  momentary  irritation  the  tense  muscle  becomes 
flaccid  much  sooner  than  the  contracted  muscle  again  returns  to  its 
former  length.  The  specific  elasticity  of  the  muscle  diminishes  in 
the  course  of  contraction,  at  first  quickly,  and  then  more  slowly. 
The  elasticity  of  the  muscle  is,  therefore,  in  no  respect  a  simple 
function  of  its  natural  length,  but  has  different  values  for  each 
degree  of  contraction. 

Diminution  op  Muscular  Power  during  Contraction. — ^Her- 
mann {Pfliigers  Archw.  iv.  195 — 201)  confirms  Schwann's  statement, 
that  there  is  a  diminution  of  muscular  power  during  contraction. 
By  graphic  representation  it  is  shewn  that  the  curve  of  extension 
(Dehnung's  curve)  of  the  active  muscle  has  the  form  of  a  hyperbola, 
similar  to  that  of  the  inactive  muscle.  This  is  a  new  confirmation  of 
Weber's  theory  of  muscle. 

Muscular  Tone. — Sustschinsky  (Centralblatt,  No.  34,  1871)  in- 
vestigates the  conditions  of  muscular  tone  in  the  hinder  extremities 
af  the  frog  and  the  influence  of  some  poisons  on  the  same. 

Muscular  Rioidity. — Hermann  and  Walker  {PJliiger^a  Archiv. 
TV.  182 — 195)  investigate  the  phenomena  of  muscular  rigidity.     As 
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to  the  time  of  shortening  by  spontaneous  rigidity,  it  was  found  that 
it  does  not  proceed  gradually  after  the  sepai*ation  of  the  muscle  from 
the  body,  but  begins  after  a  few  hours,  and  advances  at  fii*st  with, 
considerable  rapidity,  and  afterwards  moi*e  slowly.  They  confirm 
the  observation  of  Schmulewitsch,  that  in  muscular  rigidity  induced 
by  heat  a  distinct  diminution  of  the  volume  of  the  muscle  occurs. 
As  to  the  absolute  force  of  rigidity,  they  found  that,  as  a  rule,  it  is 
less  than  the  power  exerted  by  muscle  on  strong  electrical  stimula- 
tion, though  sometimes  fully  equal  or  even  greater.  On  a  comparison 
of  the  amount  of  shortening  of  active  and  rigid  muscles,  it  was  fpund 
that  light  weights  are  raised  higher  by  the  rigid  muscle,  while  heavy 
weights  are  raised  higher  by  the  living  active  muscle;  which  proves 
that  the  "natural  form"  of  the  ri^id  muscle  is  shorter  and  more 
extensible  than  the  contracted  living  muscle.  In  regard  to  rigidity 
produced  by  a  strong  degree  of  cold,  Hermann  finds  it  depends  on 
the  rapidity  of  the  freezing,  whether  a  muscle  will  remain  excitable 
after  it  is  thawed  or  not.  Contractions  are  caused  by  very  rapid 
freezing,  not  if  the  freezing  has  been  gradual.  Neither  the  tem- 
perature to  which  the  muscles  are  exposed  after  freezing,  nor  the 
duration  of  the  frozen  condition,  nor  the  rapidity  of  thawing,  have 
any  influence  on  the  rigidity.  Muscles  become  rigid  and  acid  even 
at  such  a  low  temperature  as  0°;  and  this  is  the  case  even  with 
muscles  which  have  previously  been  frozen  and  then  exposed  to  this 
temperature. 

Electro-motor  Properties  op  Muscles  and  Nerves. — Hermann 
(PJliiger^a  Archiv.  iv.  149 — 182)  adds  some  new  observations  to  his 
already  published  views  regarding  the  nature  of  the  electro-motive 
currents  observed  in  muscles  and  nerves.     He  finds  that  in  plants, 
as  already  stated  by  Buff,  the  transverse  section  is  always  negative 
to  the  longitudinal,  and  that  artificial  longitudinal  sections  are  ne- 
gative to  the  uninjured  surface.     Experiments  with  heat  and  sub- 
stances destructive  to  the  tissue,  shew  that  the  currents  stand  in 
close  relation  to  the  vital  phenomena  of  the  plant,  and  that  their 
chief  conditions  are  the  presence  of  an  injury  to  the  yet  living  plant, 
just  as  in  muscle,  the  currents  being  generated  by  the  dissimilarity 
between  living  and  dying   protoplasm.      Hermann   has   also   made 
numerous  observations  as  to  the  infiuence  of  temperature  on  the 
electro-motor  properties  of  muscle.     He  had  hoped  by  experiments 
on  this  point  to  bring  to  a  crucial  test  his  own  theory,  and  the  mole- 
cular hypothesis  of  Dubois  Reymond.     Cuiiously  enough,  however, 
the  results  obtained  are  explicable  on  either  hypothesis.     He  found 
(1)  between  0"  and  30°  the  electro-motor  power  is  greater  at  higher 
than  at  lower  temperatures.  Freezing  and  coagulation  by  heat  destroy 
the  properties  utterly.     (2)  Cooled  ^wrtions  of  muscle  are  negative, 
while  warmed  portions  are  positive  to  the  other  parts  of  the  muscleu 
Freezing  and  heat-rigidity  make  the  parts  affected  negative  to  the 
others.     (3)  Cooling  or  warming  the  transverse  section  has  no  ap- 
preciable influence  on  the  electro-motor  relation  between  this  part 
and  othersL     Freezing  or  heat-rigidity,  however,  increases  its  nega- 
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tivity,  just  like  "  freshening"  the  section.  These  latter  facts  militate 
against  Hermann's  previously  expressed  view,  that  the  negativity 
proceeds  paH  pass^i  with  the  degree  of  molecular  disturbance  (Spal- 
tungsverschiedenheit),  for  then  it  should  be  expected  that  the  colder 
muscular  substance  would  be  less  negative,  whereas  exactly  the 
opposite  is  the  case.  Hermann,  however,  still  denies  the  pre-exist- 
ence  of  the  muscular  current. 

Laws  of  Muscular  Exhaustion. — From  the  experiments  which 
Kronecker  {Monatsber,  der  Akad.  zu  Berlin,  1870,  p.  629)  has  per- 
formed with  a  highly  complicated  and  most  ingenious  apparatus  he 
deduces  the  following  laws  of  muscular  exhaustion.  (1)  Jf  a 
muscle  overloaded  with  a  definite  weight  is  irritated  at  equal  inter- 
vals by  equal  (maximum)  opening  and  closing  induction  shocks,  the 
height  of  the  contractions  form  an  arithmetical  series,  in  which  the 
constant  dilference  depends  only  on  the  interval  of  time.  If  the 
muscle  is  loaded,  instead  of  overloaded,  the  law  only  holds  good 
for  that  height  of  contraction  which  is  equal  to  the  stretching 
caused  by  the  weight.  (2)  When  the  intervals  of  time  and  the 
overload  vary,  the  law  is  more  general.  The  height  of  any  con- 
traction with  an  overload  p,  and  an  irritation  which  follows  the  pre- 
vious one  after  an  interval  of  time  6,  is  the  same  as  if  all  the  previous 
irritations  had  followed  each  other  at  an  equal  interval  of  time  0,  and 
all  the  contractions  had  been  made  under  the  same  weight.  (3) 
Therefore  the  diminution  in  the  height  of  contractions  is  independent 
of  the  weight,  and  only  depends  on  the  interval  between  two  contrac- 
tions. (4)  The  changes  of  irritability  disturb  to  a  certain  degree 
the  expression  of  the  previous  laws.  (5)  Exhaustion  can  be  paiiily 
removed  by  the  injection  of  blood  serum,  dilute  salt  solution,  to  which 
a  little  permanganate  of  potash  has  been  added,  or  even  by  pure  salt 
solution. 

EL£MOGLOBiK  IN  MuscLE. — Ray  Lankester  (P/liiger'a  Archiv.  315 
— 20)  shews  that  haemoglobin  occurs  in  the  pharyngeal  muscles  of 
gasteropodous  molluscs,  such  as  Limnseus  and  Paludina,  while  no 
haemoglobin  exists  in  the  blood.  From  its  occurrence  here,  and  from 
the  fact  that  it  is  found  universally  in  the  strongest  and  most  active 
muscles  (heart)  of  all  vertebrates,  and  also  in  the  muscles  of  the 
rectum  and  not  in  the  rest  of  the  alimentary  canal,  the  author  think** 
there  is  some  definite  relation  between  haemoglobin  and  muscular 
activity. 

Chest  and  Falsetto  Notes.  —  Mandl.  ( Wien,  Acad,  Sitzber, 
2  Abth.  Lxn.  264  —  70)  describes  the  condition  of  the  larynx  in 
chest  and  falsetto  notes.  In  chest  notes  the  rima  glottidis  is  open  to 
its  whole  extent,  and  the  vocal  cords  vibrate  throughout  their  whole 
length.  In  the  deepest  notes  the  rima  glottidis  is  elliptic,  the  widest 
part  being  about  the  middle  of  the  ligamentous  structures.  The 
higher  the  notes,  the  nearer  the  processes  vocales  of  the  arytenoid 
cartilages  approach  each  other,  but  the  glottis  respiratoria  always 
remains  open,  and  the  vocal  cords  vibrate  in  their  whole  length  and 
breadth.    In  fiilsetto  notes,  on  the  other  hand,  the  glottis  respiratotia 
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is  shut,  and  only  the  pars  vocalis  of  the  vocal  cords  vibrates.  In  the 
deepest  notes  of  this  register  the  whole  pars  vocalis  vibrates ;  in  the 
higher,  however,  the  false  vocal  cords  apply  themselves  to  the  true 
vocal  cords  in  front,  behind,  and  at  the  sides,  so  that  only  the  middle 
parts  of  the  latter  vibrate,  and  then  only  with  their  edges.  The 
closure  of  the  glottis  respiratoria,  which  is  necessary  to  falsetto,  is 
brought  about  by  the  action  of  the  arytenoid  muscle,  which  moves 
the  arytenoid  cartilages  on  the  facets  of  the  cricoid  from  the  under 
and  anterior  part  to  the  upper  and  posterior.  The  crico-arytenoidei 
laterales  alone  can  narrow  the  rima  glottidis  by  swinging  the  aryte- 
noid cartilages  on  their  vertical  axis,  but  cannot  cause  complete 
closure. 

Digestion. 

Physiology  op  Vomiting. — Grimm  {Pfliiger'a  Archiv,  iv.  206 — 
209),  considering  the  movements  concerned  in  the  act  of  vomiting  to 
be  merely  abnormal  respiratoiy  movements,  regulated,  as  Gianuzzi  has 
supposed,  by  some  centre  in  the  medulla  oblongata,  has  turned  his 
attention  to  the  respiratory  centre  itself  and  experimented  in  how  far 
the  condition  of  apncea  might  influence  the  act  of  vomiting.  He 
found  that  when  artificial  respiration  was  vigorously  maintained, 
the  act  of  vomiting  was  very  rudimentary  and  insufficient  to  empty 
the  stomach,  and  also  that  on  exhibition  of  tartar  emetic  artificial 
respiration  is  never  able  to  cause  entire  cessation  of  the  natural  respi- 
ratory movements.  These  facts  confirm  the  idea  that  the  acts  of 
respiration  and  vomiting  are  innervated  by  the  same  centre  and  that 
the  emetic  causes  a  peculiar  irritation  of  the  respiratory  centre.  The 
exact  nature  of  this  irritation  is  a  subject  for  further  investigation. 

Movements  of  Intestine. — Sanders  Ezn  {Maandblad  van  de 
Genootschap  ter  hevordering  van  Natuur  Genees  erinHedkunde  te  Arnster- 
dam,  1870-71,  No.  6,  and  8,  and  Centralhlatt,  p.  479)  ties  the  oesophagus 
and  rectum,  and  opens  the  abdominal  cavity  of  animals  while  they  are 
immersed  in  a  0*6  per  cent,  solution  of  Na.  CI  and  thus  avoids  the  irri- 
tation of  the  intestines,  which  would  be  caused  by  their  exposure  to 
air.  In  doing  this  the  intestines  are  found  to  be  at  first  perfectly 
motionless.  Sometimes  contractions  of  their  longitudinal  or  circular 
fibres  occur.  The  former  are  generally  local,  but  their  extent  altera 
nately  increases  and  diminishes,  and  thus  causes  an  undulating  move- 
ment in  the  intestines.  The  latter  often  extend  downwards  along 
the  intestines.  Mechanical  irritation  of  the  intestines  has  little  effect 
in  producing  movement.  The  amount  of  blood  in  the  vessels  changes 
without  any  apparent  cause,  but  often  remains  constant  for  a  long  time. 
Dyspnoea  causes  the  vessels  to  contract,  but  they  again  relax  when 
the  breathing  becomes  normal.  The  amount  of  blood  in  the  vessels 
has  no  influence  on  the  movements  of  the  intestine.  Compression  of 
the  aorta  produces  no  movements  in  the  intestine  when  at  rest,  and 
may  even  diminish  movements  when  they  are  present.  The  uterus 
behaves  in  a  similar  way  to  the  intestine.  The  violent  movements  ci 
the  intestines,  which  generally  occur  during  suffocation,  do  not  take 
place  if  the  vagi  are  previously  divided  in  the  neck.     Irritation  of 
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their  peripheral  ends  produces  the  moyements.  These  occar  chiefly  in 
two  places,  the  under  end  of  the  duodenum  and  the  upper  end  of  the 
ileum.  Irritation  of  the  right  vagus  chiefly  causes  movement  in  the 
duodenum,  and  irritation  of  the  left  movement  in  the  ileum.  The 
stomach  sometimes  remains  quiet,  but  generally  it  expels  part  of  its 
contents  from  time  to  time  into  the  duodenum.  In  one  case  of  diar- 
rhoea he  saw  antiperistaltic  movements  in  the  colon,  in  all  other 
parts  the  movements  were  peristaltic.  The  urinary  bladder  some- 
times presented  movements  even  when  empty.  These  are  always 
peristaltic.  The  horns  of  the  uterus  present  peristaltic  and  anti- 
peristaltic movements. 

Absorption  of  Fat. — S.  V.  Basch  (Wien,  Acad,  Sitzber,  lxii. 
2  Abth.  1870,  617—634)  holds  that  the  central  lacteal  of  the  villus 
stands  in  open  communication  with  the  lacteal  passages  which  per- 
meate the  villus,  and  is  devoid  of  epithelium.  The  particles  of  fat 
permeate  the  base  of  the  epithelium  of  the  villi.  There  is,  however, 
no  direct  communication  between  the  epithelium  and  the  lacteals,  there 
being  only  a  close  contiguity  between  the  margin  of  the  villus  and  the 
epithelial  cells.  The  appearance  of  fat  particles  between  the  epithelial 
cells  often  observed  after  death  is  due  to  a  sort  of  extravasation  or 
regurgitation  from  the  lacteals. 

Function  op  the  Spleen. — Hosier  {CerUralblatt,  No.  19,  1871), 
in  a  preliminary  notice,  gives  the  results  of  30  cases  of  extirpation  of 
the  spleen,  and  draws  the  following  conclusions:  (1)  The  spleen  is  not 
necessaiy  to  the  life  of  the  animaL  (2)  After  extirpation  as  well  as 
after  artificially  caused  atrophy  of  the  spleen,  its  function  is  under- 
taken by  other  lymphatic  organs,  especially  by  the  medulla  of  bones. 
Marked  changes  are  seen  in  this  after  extirpation  of  the  spleen. 
Hyperplasia  of  the  lymphatic  glands  is  not  a  constant  phenomenon. 
(3)  The  vicarious  action  of  the  lymphatic  glands  is  not  complete  at 
first,  as  the  blood  is  altered  in  character  for  the  first  few  months  after 
extirpation.  The  spleen  has  a  direct  influence  on  sanguinification, 
and  is  apparently  concerned  in  the  formation  both  of  white  and  red 
corpuscles.  (4)  The  spleen  has  no  influence  on  the  gastric  or  pan- 
creatic digestion.  The  great  appetite  which  is  said  to  follow  extirpa- 
tion of  the  spleen  is  not  a  constant  occurrence. 

Secretion  op  Urine. — A  paper  by  C.  Ustimovitsch  (in  I/udvng*8 
Arheiten,  1870,  p.  198)  contains  much  interesting  information  on 
this  subject.  He  shows  that  the  secretion  of  urine  is  the  product  of 
two  factors,  one  of  which  is  the  difference  of  pressure  between  the 
circulating  blood  and  the  excreted  urine,  and  the  other  the  amount  of 
urinary  material  which  the  blood  contains.  Max  Hermann  had  found 
that  the  secretion  of  urine  depends  on  the  difference  of  pressure  be- 
tween the  blood  in  the  renal  arteries  and  the  urine  in  the  ureter,  and 
that  secretion  might  be  arrested  either  by  lessening  the  pressure  of 
the  blood  or  increasing  that  of  the  urine.  Ustimovitsch  shows  that 
when  the  amount  of  urinary  material  in  the  blood  is  about  the  same, 
the  secretion  of  urine  goes  on  in  proportion  to  the  difference  between 
the  pressure  in  the  blood-vessels  and  that  in  the  ureters.     No  secre- 


244  DR  BRUNTON  AND  DR  FERRIER. 

tion  takes  place  when  the  hlood -pressure  sinks  below  40  mm.  of 
mercuiy.     He  points  out  that  the  pressure  of  blood  in  the  renal 
arteries  is  quite  a  different  thing  from  that  in  the  systemic  arteries 
generally.     It    must   sink  along  with  the  pressure   in   the    aorta, 
but  the  muscular  coats  of  the  renal  arteries  may  contract  and  cause 
it  to  fall  though  the  general  tension  in  the  aorta  remains  high.   This 
contraction   may  be   due   either   to    the   vaso-motor    centre    or   to 
causes  in  the  kidney  itself.     Section  of  the  renal  nerves  separates 
the   arteries   from  the  vaso-motor   centre,    and  therefore   generally 
causes  the  contraction  to  relax  and  increases  the  amount  of  urina 
Sometimes,   however,    local   causes    prevent    the    contraction   from 
relaxing,  even  when  the  nerves  are  cut,  and  in  those  cases  section 
of    the    nerves   does   not   increase   the   secretion.     Section   of    the 
splanchnic  has  the  same  action  as  division  of  the  renal  nerves,  but  it 
also  produces  diminution  of  the  blood-pressure,  and  therefore  does  not 
increase   the  secretion  so  much.     Section  of  the  cord  at  the  lower 
part  of  the  neck  stops  the  secretion  of  urine.    If  Na.  CI  or  urea  be 
then  injected  into  the  veins,  secretion  begins  again  notwithstanding 
the  great  diminution  in  blood-pressure  which  follows  section  of  the 
cord.    For  a  criticism  of  Eckhard's  theory  of  secretory  and  inhibitory 
nerves,  we  must  refer  to  the  original.     As  regards  the  proportion  of 
of  water,  urea  and  chlorine  secreted  in  a  given  time,  Ustimovitsch 
finds  that  when  the  blood-pressure  sinks,  all  three  are  more  scantily 
secreted.     When  the  urine  first  secreted  is  rich  in  urea,  its  amoimt 
becomes  diminished  more  quickly  than  that  of  the  water,  but  if 
it  is  poor  the  water  diminishes  before  the  urea.     Section  of   the 
renal  nerves  generally  increases  the  urine,  and  in  these  cases  the 
water  increases  much  more  quickly  than  the  urea.     When  the  resist- 
ance in  the  ureter  is  raised  so  that  secretion  becomes  scanty,  the  urea 
diminishes  much  more  quickly  than  the  water.     The  same  is   the 
case  when  the  urine  which  flows  out  without  any  resistance  contains 
3  per  cent,  of  urea.     When  the  amount  of  Na.  CI  in  the  blood  is 
augmented,  the  secretion  of  urine  becomes  increased  ;  the  Na.  CI  rises 
quicker  than  the  water,  and  with  every  additional  gramme  of  Na.  CI 
excreted  a  very  constant  weight  of  water  (14 — 16  grm.)  passes  out. 
Increase  of  the  amount  of  urea  in  the  blood  has  an  inconstant  effect. 
Curare  poisoning  stops,  or  greatly  lessens,  the  secretion  of  urine,  and 
the  chlorine  and  urea  are  more  diminished  than  the  water.     When 
the   renal    nerves   are  cut,     secretion    again    commences,   but    the 
urine  remains  watery  and  very  poor  in  urea  and  Na.  CI  even  though 
these   be  injected   into  the  blood.     This    he   ascribes    to  a  specific 
action  of  curare  on  the  urinary  secretion.     When    artificial   respi- 
ration was  stopped,  and  the  curarized  animal  became  asphyxiated, 
the  urine  began  to  flow  more  rapidly. 

Participation  of  the  Kidneys  in  the  formation  op  Urea. — 
Rosenstein  {Centralhlatt,  No.  23,  1871,  p.  353)  investigates  what 
part,  if  any,  the  kidneys  play  in  the  formation  of  urea.  He  considers 
all  previous  methods  faulty  which  consist  merely  in  analysis  of  the 
.blood  going  to,  and  the  blood  returning   from,  the  kidneys.     His 
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method  was  to  compare  the  amount  of  urea  in  the  urine  of  a  dog 
retaining  both  kidneys  with  the  amount  after  extirpation  of  one 
of  them.  The  result  was,  that  as  much,  if  not  more,  urea  was 
excreted  when  only  one  kidney  was  present  as  when  both  existed. 
This  might  be  attributed  to  complementary  hypertrophy,  but  the 
results  were  observed  long  before  any  hypertrophy  could  have 
taken  place.  The  conclusion  is,  that  the  kidneys  have  nothing  to 
do  with  the  formation  of  urea. 

Miscdlaneou^. 

Absorption  op  Insoluble  Substances. — Auspitz  (Wien.  Med, 
Jahrb.  N.  F.  1871,  iil)  gives  the  results  of  experiments  on  rabbits 
with  regard  to  the  absorption  of  starch  suspended  in  water  or  oiL 
Starch  injected  into  the  veins  reaches  the  lungs,  where  the  greater 
part  is  retained,  without  producing  serious  inconvenience  or  inflam- 
mation. A  small  portion  of  the  granules  reach  the  liver,  spleen, 
and  the  vessels  generally.  Injected  into  the  abdomen,  or  subcuta- 
neous cellular  tissue,  starch  suspended  in  water,  but  particularly  if 
suspended  in  oil,  reaches  the  circulation  and  the  viscera.  Oil  injected 
subcutaneously  diffuses  itself  in  the  meshes  of  the  subcutaneous  and 
muscular  connective  tissue,  and  reaches  as  far  as  the  serous  linings 
of  the  hollow  cavities.  Inflammatory  symptoms  were  not  observed 
in  the  organs,  but  often  hsemorrhagic  extravasations.  Wherever  in- 
jected, starch  was  found  in  the  thoracic  duct  After  infriction  of 
3tarch  and  oil  into  the  skin  of  rabbits,  immediately  before  or  after  its 
separation  from  the  body,  these  substances  were  found  iu  the  corium, 
the  subcutaneous  cellular  tissue  and  the  attached  muscles,  but  not 
in  the  sebaceous  or  hair-follicles.  The  process  of  friction  was 
carried  on  for  a  quarter  of  an  hour.  Fats  greatly  favour  absorption 
of  substances. 

Electro-motor  Phenomena  in  the  Skin  op  Frog. — Engelmann 
{Pfliigei's  Archiv,  iv.  321 — 324)  has  continued  his  researches  on  the 
contractile  glands  of  the  frog's  skin  (see  Journal  of  Anout,  and  Phya. 
"NL&y,  1871).  The  electro-motor  properties  of  the  frog's  skin  have 
long  been  known,  but  it  struck  Engelmann  that  possibly  the  currents 
were  due  to  the  contractile  cells  which  form  a  special  layer  of  the 
so-called  epithelium  of  the  glands.  Numerous  observations  of  the 
coincidence  of  variations  in  the  electro -motor  power,  with  changes  in 
the  appearance  of  the  contractile  cells,  have  convinced  him  that 
these  cells  are  the  only  source  of  the  cutaneous  currents  of  the 
frog.  These  electro-motive  propei-ties  stand  in  intimate  relation  to 
secretion.  He  regards  the  process  of  secretion  in  these  glands  as 
nothing  more  than  electrical  osmosis.  The  direction  of  the  current, 
though  at  first  sight  contrary  to  the  course  of  secretion,  is  readily 
explained  by  the  position  of  the  cells,  the  current  passing  in  their  case, 
as  in  muscle,  from  the  longitudinal  to  the  transverse  section. 

Contractility  of  White  Corpuscles.  —  Hoppe-Seyler  (Med. 
Chem.  Untersuch,  p.  486)  finds  that  white  blood  or  lymph  corpuscles 
contaia  glycogen  so  long  as  they  exhibit  movement^,  but  when 
they  become  rigid  they  lose  their  glycogen  and  contain  sugar.     In 
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the  pus  from  abscesses  and  wounds  no  glycogen  was  found,  and  the 
occurrence  of  glycogen  may,  therefore,  be  taken  as  a  means  of  distin- 
guishing lymph  from  pus  corpuscle,  although  the  latter  spring  from 
the  former. 

Action  op  Sea  Water  on  Fresh-Water  Animals. — P.  Bert 
(Gomptes  Rendus,  lxxiii.  382 — 5,  464 — 7)  investigates  the  cause  of 
death  when  fr-esh-water  animals  are  placed  in  sea  water.  Fresh- 
water animals  placed  in  salt  water  of  a  temperature  of  15®  to  16°  C. 
die  after  some  minutes  or  hours,  according  to  the  species.  Fresh- 
water animals  may,  to  a  certain  extent,  be  acclimatised  to  salt  water 
by  gradual  addition  of  the  latter,  but  they  invariably  die  when  the 
propoi-tion  of  salt  water  is  more  than  one  half  Experiments  with 
the  individual  constituents  of  sea  water  proved  that  the  fatal  effect 
is  chiefly  due  to  the  chlorides.  The  cause  of  death  is  exosmotic 
dessication.  In  animals  breathing  by  gills  the  immediate  cause 
of  death  appears  to  be  sudden  arrest  of  the  branchial  circulation. 
The  more  delicate  the  structure  of  the  gills  the  more  rapid  the  effect. 

Action  of  Fresh  and  Salt  Water  on  Animal  Life. — ^In  a 
series  of  experiments,  F.  Plateau  {Mem.  de  la  Soc.  Eoy,  Belg,  xxxvi. 
and  Academy^  311)  found  that  the  fatal  effects  of  sea  water  on  fresh- 
water species  of  articulata,  and  of  fresh  water  on  marine  species, 
are  due  to  differences  in  chemical  composition  and  not  in  density,  as 
fresh-water  species  lived  perfectly  well  in  a  solution  of  sugar  of  the 
density  of  sea  water.  The  poisonous  action  of  sea  water  is  due  to 
the  chlorides  of  potassium,  sodium,  and  magnesium,  while  the  sul- 
phates of  magnesium  and  calcium  have  little  or  no  effect.  The 
sulphates  are  hardly  absorbed  at  all,  but  the  chlorides  are  rapidly 
absorbed,  and  if  the  animals  are  placed  in  distilled  water,  are 
again  given  out.  When  marine  articulata  are  placed  in  fresh  water, 
they  give  off  chloride  of  sodium,  and  the  loss  of  this  Plateau  believes 
to  be  the  cause  of  their  death. 

Cause  of  Phosphorescence. — Panceri  (see  Academy,  p.  401) 
thinks  phosphorescence  is  due  to  the  slow  oxidation  of  fat.  La  flsbes 
oxygen  penetrates  the  skin  and  oxidizes  the  fat  below.  It  is  increased 
by  oxygen,  but  stopped  by  immersion  in  carbonic  acid,  fresh  water, 
alcohol,  or  any  substance  not  containing  oxygen.  Phosphorescence 
begins  at  death  and  stops  when  putrefaction  begins. 

Experiments  in  Pangenesis. — In  a  series  of  experiments  which 
he  made  in  order  to  test  the  truth  of  Darwin's  theory  of  Pangenesis, 
Gal  ton  {Froc.  R.  S,  p.  394)  injected  the  blood  of  other  kinds  into  the 
veins  of  pure  silver-grey  rabbits  and  then  bred  from  them.  If  gra- 
nules were  present  in  the  blood,  and  the  sexual  elements  consisted 
simply  of  organized  groups  of  these  granules,  the  offspring  of  these 
rabbits  ought  to  have  presented  some  of  the  characters  of  the  other 
breed  from  which  blood  had  been  transfused  into  the  parent  animals, 
in  addition  to  their  own  natural  ones.  His  experiments  consisted  o^ 
1st.  Moderate  transfusion  of  partially  defibrinized  blood.  2.  A  large 
transfusion  of  wholly  deflbrinized  blood.  In  both  these  cases  a 
quantity  of  blood  similar  to  that  injected  was  previously  drawn  from 
^e  vein.     3.   Establishing  a  system  of  cross  circulation  between  the 
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carotid  arfcery  of  a  silver-grey  and  of  a  common  rabbit.  The  injec- 
tion of  blood  sometimes  produced  temporary  sterility,  but  had  no 
effect  on  the  offspring,  which  exactly  resembled  their  parents,  except 
in  one  doubtful  case.  Cross  circulation  had  no  effect  whatever. 
This  shows  that  the  reproductive  granules  are  not  independent 
residents  in  the  blood,  though  it  is  possible  that  they  may  be  tem- 
porarily present  in  it. 

Reproduction  of  Epithelium.— Heiberg  {Strieker^ s  Medicin, 
Jcbhrh.  Heft  i.  p.  7)  finds  that  when  the  epithelium  is  scraped  off 
the  surfece  of  the  cornea  in  the  frog,  fowl,  or  rat,  it  is  reproduced 
only  at  the  edges  of  the  denuded  part,  and  never  from  any  isolated 
centre  on  its  surface.  The  isolated  centres  from  which  reproduction 
of  the  epithelium  of  denuded  skin  takes  place  are,  he  thinks,  gland- 
ducts  lined  with  epithelium.  He  considers  that  the  abraded  epithe- 
lium is  reproduced  in  the  cornea  by  cells  at  the  margin  of  the 
denuded  spot  sending  out  processes  in  which  a  transparent  spot  ap- 
pears. The  processes  then  separate  from  the  parent  and  develope 
into  new  cells,  the  spot  becoming  the  nucleus,  and  then  in  their  tupn 
send  off  new  cells  which  gradually  cover  the  bare  spot. 

Obigin  and  Distribution  op  Sugar-forming  Ferment. — Lepine 
(Lud wig's  Arheiten,  1871,  p.  113)  finds  that  starch  is  converted  into 
sugar  in  half-an-hour  or  an  hour  by  pieces  of  the  mucous  membrane 
from  the  tongue  or  palate  of  the  frog,  or  by  the  fluid  which  covers 
their  surface.  The  fluid  can  be  obtained  by  means  of  small  pieces  of 
satin-paper  laid  on  the  tongue.  The  mechanical  irritation  which 
these  produce  cause  the  tongue  to  become  red  and  the  fluid  to  be 
secreted  so  plentifully  that  it  may  be  removed  by  means  of  a  glass 
rod.  The  secretion  can  also  be  stimulated  by  electrical  irritation  of 
the  hypoglossal  and  glossopharyngeal  nerves  and  of  the  tongue  itself 
When  it  is  examined  microscopically,  after  its  nerves  have  been 
irritated  some  time,  numerous  lymph-cells  are  found  in  the  neigh- 
bourhood of  the  racemose  glands  which  are  contained  in  it,  and 
which  may  be  regarded  as  salivary  glands.  A  sugar-forming  ferment 
has  been  found  by  other  authors  in  the  mucous  membrane  of  the 
stomach,  intestine  and  bladder,  liver,  bile,  kidney,  brain  and  muscles; 
but  he  obtains  it  besides  in  dogs,  rabbits,  and  frogs,  from  the  spleen, 
lungs,  testicles,  tendons,  serous  membranes,  cornea,  and  vitreous 
humour,  from  both  the  inner  and  outer  surfaces  of  the  frog's  skin, 
the  mucus  of  its  ovary  and  that  covering  the  slug.  It  does  not 
exist  in  equal  quantities  in  all  organs,  but  the  only  place  where  it 
was  absent  was  the  crystalline  lens.  It  diffuses  through  vegetable 
parchment.  Human  saliva,  unlike  that  of  the  dog,  does  not  become 
more  powerful  by  standing.  In  accordance  with  Bernard's  statement 
he  finds  that  a  sugar-forming  ferment  is  produced  during  the  decom- 
position of  albuminous  substances,  the  crystalline  lens  included. 

On  the  Evolution  op  Ammonia  from  Putrefying  Blood. — 
Exner  {Wien.  Acad.  Bericht,  1870,  B.  lxii.  2  Abth.  S.A.)  has  studied 
the  influence  of  atmospheric  air,  and  specially  of  oxygen,  on  the 
process  of  putrefaction  of  blood  with  particular  reference  to  the  obser- 
vations he  had  already  made  that  access  of  oxygen  favours  the 
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evolution  of  ammonia.  When  atmospheric  air  was  passed  through 
blood  contained  in  a  wide-mouthed  vessel,  for  two  or  three  days,  an 
intense  evolution  of  ammonia  took  place  and  the  blood-colouring 
matter  was  set  free.  He  shews  that  the  evolution  of  the  ammonia  is 
not  due  to  the  discharge  of  the  colouring  matter.  When  equal 
portions  of  blood  were  placed  under  different  degrees  of  pressure, 
the  evolution  of  ammonia  was  greater  under  the  higher  pressure. 
In  order  to  determine  whether  the  organisms  contained  in  the 
atmosphere  played  any  part  in  the  formation  of  ammonia,  he  passed 
into  the  blood  air  filtered  through  cotton  wool  or  nitric  acid,  and 
found  that  the  effect  was  in  nowise  modified. 

Experiments  as  to  which  gas  the  evolution  of  the  ammonia  was 
due,  proved  that  pure  nitrogen  and  also  carbonic  acid  which  Pasteur 
regards  as  necessary  for  fermentation,  had  no  effect,  and  that  pure 
oxygen  had  no  more  energetic  effect  than  ordinary  air.  When  blood 
was  treated  with  hydrogen  the  evolution  of  ammonia  was  greater 
than  under  the  action  of  nitrogen,  but  less  than  that  caused  by  aii\ 
When  a  quantity  of  blood  was  sealed  up  from  access  of  air,  an 
evolution  of  ammonia  was  observed  when  the  vessel  was  continually 
shaken.  In  a  similar  vessel  allowed  to  remain  perfectly  at  rest  no 
ammonia  could  be  detected.  In  all  cases  and  in  all  fluids  experi- 
mented with,  low  organisms,  such  as  bacteria,  vibriones,  &c.  were  found. 

Product  of  Biliary  Pigment. — Stockvis  {Maandblad  der  secUe 
voor  Natuurwetenschappen,  1870,  No.  305)  has  observed  that  the 
presence  of  bile-pigment  in  icteric  urine  can  be  recognised  by  its 
becoming  of  a  brownish  green  colour,  and  presenting  peculiar  speclax)- 
scopic  absorption-bands  after  it  has  been  treated  with  chloride  of 
zinc  and  ammonia  and  exposed  to  the  air.  The  same  absorption-bands 
are  presented  by  biliverdine  after  treatment  with  chloride  of  zinc  and 
ammonia  or  by  blifuscine  (?)  which  has  been  exposed  to  the  air  for 
2 — 4  days.  During  the  preparation  of  biliverdine  from  biKrubine 
through  the  action  of  chloride  of  zinc  and  alkalis,  bilifuscine  or  some 
substance  nearly  allied  to  it  probably  occurs  as  an  intermediate  pro- 
duct. When  it  is  treated  with  acids  the  substance  appears  to  yield 
biliverdine,  and  a  peculiar  colouring  matter  soluble  in  water.  This 
peculiar  brownish  green  or  green  colouring  matter  is  an  oxidation 
product  of  bile-pigment  and  nearly  allied  to  those  which  occur  in 
Gmelin's  reaction. 

Pluorescing  Product  of  the  Reduction  op  Blood-colouring 
Matter. — Stockvis  {Maandblad  der  sectie  voor  Natuurwetenachappenj 
1871,  No.  9)  has  obtained  a  peculiar  rose-coloured,  fluorescing  sub- 
stance by  boiling  a  solution  of  dried  blood,  haemoglobin,  hsematin  or 
hsematoin  in  alcohol  with  hydrochloric  acid  and  tin,  diluting  the 
product,  and  treating  it  with  ether  chloroform  or  amy  lie  alcohoL 
He  has  not  obtained  it  in  a  crystalline  condition.  It  presents  peculiar 
spectroscopic  absorption  bands  which  are  quite  distinct  from  those  of 
iron-file  hsematin  though  slightly  resembling  them.  It  resembles  bile 
pigments  in  its  fluorescence,  in  the  altemtions  produced  in  its  speo' 
trum  by  mineral  acids,  and  in  its  solubility  in  either  alcohol  and 
amylic  alcohol.     He  has  not  been  able  to  oxidize  or  reduce  it. 
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A  NEW  SCHEMA  OP  THE  CIRCULATION.  By  Wm. 
EuTHEBFOBD,  M.D,  F.RS.E.  Profeaaor  of  Physiology^  King^s 
CoUegey  London, 

Much  may  be  learned  regarding  the  circulation  with  the  aid  of 
.Weber  and  Marey's  Models.  Weber's  Model  or  Schema  is  a  simple 
elastic  tube  (formerly  a  piece  of  intestine),  at  one  part  of  which  two 
membranous  yalves  are  fixed  so  as  to  represent  the  valves  of  a  cardiac 
ventricle ;  at  another  part  of  the  tube  a  piece  of  glass  tubing  contain- 
ing a  sponge  is  inserted ;  the  pores  of  the  sponge  representing  the 
capillaries.  By  means  of  this  model  the  student  can  readily  under- 
stand why  the  blood  moves  in  a  certain  direction,  and  he  can  also 
learn  a  good  deal  regarding  the  blood-pressure.  Tbe  Schema  con- 
structed by  Marey  is  more  elaborate  and  is  capable  of  shewing  a  good 
deal  more.  It  consists  of  a  system  of  elastic  tubes  arranged  so  as  to 
represent  the  Arterial  System.  There  are  no  veins  or  capillariiBs,  and  as 
the  apparatus  is  worked  the  water  which  is  driven  through  the  tubes 
pours  out  by  the  arterial  orifices.  The  water  pours  from  these  into 
a  glass  funnel  which  transmits  it  into  the  auricle  of  the  heart.  Mano- 
meters and  sphygmographs  can  be  adapted  to  the  arteries,  and  nume- 
rous important  lessons  can  be  learned  from  the  employment  of  these. 
The  apparatus,  although  ingenious,  is  nevertheless  very  incomplete, 
and  inasmuch  as  it  must  always  be  kept  in  a  vertical  position,  it  is 
inconvenient.  I  have  recently  had  constructed  a  Schema  of  the  circu- 
lation, which  serves  to  shew  all  that  Weber  and  Marey's  models 
exhibit,  and  a  great  deal  more.  I  therefore  think  it  worth  while  to 
direct  the  attention  of  physiologists  to  it,  for  I  find  it  of  the  greatest 
service  for  teaching  purposes ;  and  it  will,  I  think,  enable  us  to  arrive 
experimentally  at  several  important  facts  regarding  the  circulation. 
I  am  at  present  working  at  this  subject,  and  feel  warranted  in  making 
the  above  statements. 

The  figure  that  I  give  below  looks  somewhat  formidable.  At 
first  glance  the  reader  will  probably  regard  the  Schema  as  labyrin- 
thic  enough,  but  the  complication,  will  quickly  disappear.  I  have 
represented  it  in  connection  with  various  instruments  which  may  be 
used  for  studying  blood-pressure  and  motion. 

Presuming  that  the  reader  has  perused  the  description  of  the 
above  figure,  I  will  simply  say  that  the  tubes  of  the  apparatus 
consist  of  vulcanised  India-rubber.  Those  representing  the  arteries 
are  thick  and  strong,  and  do  not  collapse  when  empty.  Those  repre- 
senting the  veins  have  thinner  walls,  a  larger  calibre,  and,  unlike 
the  arteries,  they  collapse  when  empty.  The  ventricle  of  the  heart 
consists  of  an  ordinary  elastic  pump.  One  with  leaden  balls  does 
perfectly  for  illustrating  all  the.  facts  regarding  the  tjlood-pres- 
sure,  the  abolition  of  the  pulse-wave  by  the  capillaries  <fec.,  but  for 
sphygmographic  and  sphygmoscopic  tracings  valves  consisting  of 
balls  do  not  suffice,  inasmuch  as  they  give  tracings  very  different . 
fiom  those  which  are  obtained  from  human  vascular  system.     Yalves. 
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Sohems  of  the  dicnlatioii':  A.  Auricle.  V.  Tentricle  with  aorts  pn>- 
ceediug  from  the  tatter.  K.  Innominate  artery.  K'.  Left  SnbolaTian  arteiT 
(these  are  closed,  bat  thej  oan  be  opened  if  neceBHary).  C.  Left  Carotid. 
C,  C",  C",  a^  eliutia  bags,  ooutaining  sponge,  and  repreaent  (he  eapUItoieti 
of  the  head,  abdomen,  and  feet  reepectivelj ,  the  veins  conneoted  wiUi  them 
carry  the  finid  to  the  amiole.  The  flnid  (water)  moves  in  the  direction 
iadioated  by  the  airows.  O",  O",  0'"  ate  damps  which  can  be  screwed  eo  m 
to  oon^reaa  the  Tesiels.  0"  and  O"'  represent  the  mnsonlar  flbree  of  Qie 
uniJl  ajrteriea.  0^  ia  employed  when  it.  is  desirable  to  keep  the  abdominal 
capillaries  in  an  empty  state.  In  that  caw  the  «poitge-bag  C"  is  s^aeezed  b^ 
the  hand  and  the  olamps  C  and  O"  firmly  screwed  ap.  V,M.  Venous  Mano-' 
meter.  A.M.  Arterial  Manometer.  The  latter  may  be  used  as  a  kymograph  at 
represented.  The  following  apparatnanw  also  be  oonneoted  with  the  Schema, 
B.  Sanderson's  tawbvur  sphygmograpb.  S'.  Harey's  aphy^oscope,  S''.  Li)d> 
vig'a  Qnmomet^r  (Strantibr}^  the  two  former  instromeuts  ore  oounected  with 
Ifar^B  po^grapba  T  and  x,  so  that  tracings  may  be  taken  on  a  revolving^ 
<7linaer,H.O.    in,iii',l,r.   Elastio  tnbea  oanveying  the  fluid  to  these  varioa«' 
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in  Marey^s  apparatus   ara  made  of  ailki  and  give  tracings   like 
tiioae  produced  bj  the  human  hjeari.     I  am  at  present  having  Talves 
made  of  oiled  silky  which  I  doubt  not  will  answer  the  purpose.     I 
work  the  heart  Y  by  simply   squeeziDg  it  with  the  hand.     For 
delicate  experiments  the  heart  may  be  compressed  in  the  nmnner 
suggested  by  Marey.     Placing  the  heart  (elastic  pump)  yertically 
upon  a  firm  board,  he  surrounds  it  by  a  bag  made  of  netting,  the 
bag  is  connected  with  the  end  of  a  heavy  pendulum,  and  this  as 
its  swings  compresses  the  bag.     This  is  repeated  again  and  agaxn 
wuformly,  so  that  cardiac  systoles  of  uniform  intensity  and  duration 
ave  ^e  result     It  is  extrem^y  useful  to  connect  a  mercurial  mano* 
Mete  AM  with  the  external  and  another  VM  with  the  venous 
system.     These  manometers  are   simply  U-shaped  glass  tubes,  one 
Hmb  connected  with  the  artery  or  the  vein,  the  other  limb  free. 
A  light  glass  rod  and   ball  may  be  floated  upon  the  mercury  is 
the  latter  limb,  and  a  gkuss  pen  containing  ink  fixed    to   this,  so 
that  a  tracifig  ean  be  taken.     The  manometers  are  fixed  to  thin 
wooden  boards,  and  these  in  turn  to  wooden  pedestals,  so  that  the 
manometers  can  be  readily  moved  to  any  part  of  the  table  for  pur- 
poses of  demonstration.    When  I  give  a  demonstration  with  the  appa- 
ratus I  simply  lay  it  upon  the  table.     When  I  want  to  demonstrate 
the  rise  in  the  blood-pressure  in  the  1^  which  results  from  raising 
the  upper  part  of  the  body  I  simply  raise  the  hearty   aorta  and 
cranial  vessels  0\     To  shew  the  converse,  I  simply  lower  these  over 
the  edge  of  the   table.     In  order  to  impress  upon  the  student  the 
important  fact  that  the  arterial  blood-pressure  depends  upon  two 
great  fieustors,  to  wit,,  the  rapidity  with  which  fluid  flows  into,  and  the 
rapidity  with  which  it  flows  out  of,  the  arteries,  I  take  the  pump-  V 
in  one  hand  and  the  capillaries  C'^^  in  the  other,  and  so  regulate  the 
x&pidity  of  the  ingress  and  egress  of  the  fluid — pumping  fiist  or  slow 
with  the  one  hand — compressing  the  pseudo-capDlaries,  or  permitting 
them  to  dilate  with  the  other,  the  attention  of  the  student  being  at 
the  same  time  directed  to  the  state  of  the  mercurial  column  in  the 
manometer  AM.    For  simplicity  I  usually  work  the  apparatus  with 
the   abdominal  vessels  collapsed,  and  kept  collapsed  by  means   of 
clamps  (O'  and  O").     To  show  the  lowering  of  the  blood-pressure, 
produced  by  the  taking  food,  owing  to  dilatation  of  the  abdominal  blood- 
vessels, I  simply  unscrew  the  abdominal  clamps.     The  elastic  bags 
C,  C"  and  C",  representing  the  capillaries,  are  only  loosely  packed 
with  sponges.     Where  the  clamps  representing  the  arterial  muscular 
fibres  are  unscrewed,  there  is  a  free  exit  for  the  fluid  from  the  arte- 
ries into  the  veins.     In  consequence  of  the  slight  resistance  to  the 
wave  of  fluid  projected  from  the  heart,  the  wave  passes  into  the 
veins,  so  there  is  a  pulse  in  the  veins.     The  manometers  show  this  ; 
and  further  show  that  the  pulse  appears  in  the  arterial  sooner  than 
in  the  venous  manometer.     The  arterial  clamps  are  then  compressed 
so  as  to  increase  the  resistance  to  the  exit  of  fluid  from  the  arteries, 
and    the  abolition   of  the  venous  pidse  is  then  shown  to  be  the 
result  of  this.    The   pulse    may    be   studied  by  applying  Marey's 
sphygmograph  to  an  artery,  or  Sanderson's  tambour  sphygmograph 
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(S)  may  be  employed,  and  its  tracings  recorded  upon  a  revolving 
cylinder.  Marey's  Sphygmoscope  S',  or  Eick's  Feder-Manometer, 
may  be  connected  with  another,  or  it  may  be  the  same  tube,  and  the 
tracings  produced  by  them  may  be  recorded  upon  the  same  cylinder 
with  the  sphygmographic,  and  also  the  kymographic  (manometer) 
tracings.  Most  valuable  comparisons  can  thus  be  instituted  between 
the  tracings  produced  by  these  various  insti*uments.  Ludwig's  Hsb- 
mometer  or  Stromuhr  (S")  can  be  attached  to  another,  or  it  might  be 
the  same  tube  as  the  sphygmograph  or  manometer;  and  the  volume  of 
fluid  that  flows  through  the  tube  in  a  given  time  can  thus  be  com- 
pared with  the  pressure,  <fec.  Chauveau's  Hsemodromometer  or  Tacho- 
meter may  also  be  inserted,  and  the  speed  of  the  current  compared 
with  the  pressure,  <fec. 

The  effect  upon  the  current  of  causing  it  to  pass  through  tubes  of 
different  calibres,  tubes  which  have  constrictions  or  dilatations,  tubes 
which  divide  at  acute  or  obtuse  angles,  <fec.  may  be  investigated. 
All  these,  and  many  other  things,  may  be  readily  studied  with  the 
aid  of  this  apparatus.  The  tubes  K  K'  K"  can  be  opened,  if  other 
tubes  are  needed.  When  the  apparatus  connected  with  the  tubes  1 
and  r  is  not  used,  the  tubes  are  clamped  or  tied  and  the  piece  of 
tubing  added,  taken  away  from  a  short  sturap  of  tubing  (like  that 
at  K'  and  K")  left  in  connection  with  the  proper  vessel  of  the 
Schema.  Junctions  of  tubes  are  made  by  placing  a  little  piece  of 
glass  tubing  within  the  adjoining  orifices  of  the  ends  of  the  tubes, 
and  these  are  of  course  tied  flrmly  upon  the  glass  tubes. 

This  apparatus  is  valuable  to  the  student  as  well  as  to  the  teacher, 
for  by  handling  it  for  himself,  the  student  can  readily  gain  a  know- 
ledge of  the  circulation,  which  books  can  never  enable  him  to  obtain. 

The  India-rubber  part  of  the  Schema  has  been  cheaply  and 
satisfactorily  constructed  for  me  by  the  North  British  India-Rubber 
Company,  Canon-mills,  Edinburgh,  from  whom  it  can  at  any  time  be 
obtained. 


journal  o!  ^natomp  anti  ^f^j^fiiolo^. 


THE  MUSCLES  OF  LEPIDOSIREN  ANNECTENS, 
WITH  THE  CRANIAL  NERVES.  By  Pbofessor 
Humphry.    (PL  xii.  Figs.  23  to  27.) 

The  muscular  system  of  Lepidosiren  presents  \  as  might  be 
expected,  many  interesting  features  of  an  intermediate  condi- 
tion between  that  of  the  Fish  and  that  of  the  Urodelan. 

The  great  lateral  muscle,  as  in  those  animals,  is  divided  by 
a  lateral  septum  passing,  fropa  before  backwards,  nearly  mid- 
way between  the  dorsal  and  the  ventral  edges,  into  an  upper  or 
'  dorsal*  and  a  lower  or  *  ventral*  muscle.  Each  of  these  is  also 
subdivided  into  myotomes  by  transverse  fascial  inscriptions  or 
*  intermuscular  septa'  which  are  more  simply  disposed  than  in 
most  Fishes,  forasmuch  as  they  run  from  the  lateral  septum,  in 
nearly  straight  lines  or  with  a  slight  anterior  curve,  upwards 
and  downwards,  to  the  dorsal  and  ventral  edges.  Traced,  from 
the  external  fascia,  into  the  substance  of  the  dorsal  muscle  the 
septa  pass,  in  oblique  planes,  forwards  and  inwards  to  the  dorsal 
spines  and  the  fin-rays ;  and  those  in  the  ventral  muscle  pass 
also  obliquely  forwards  and  inwards,  to  the  ribs,  haemal  spines, 
and  fin-rays,  where  these  exist,  or  to  the  internal  surface  of  the 
ventral  cavity  and  there  blend  with  the  internal  or  transver- 
salis  fascia. 

FAsciix  Investment. 

The  EXTERNAL  or  SUBCUTANEOUS  FASCIA  covering  the  late- 
ral muscle  is  not,  as  in  Cryptobranch,  loose,  permitting  move- 
ment of  the  skin  upon  the  muscle,  but,  as  in  Fishes  though  not 

^  The  specimen  of  Lepidosiren  Annectens  from  which  these  notes  were 
taken  was  nineteen  inches  in  length.  It  was  dissected  chiefly  by  Mr  Anningson, 
partly  by  myself. 
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quite  in  the  same  degree,  compact  and  closely  united  with  the 
derma  on  the  one  side  and  with  the  intermuscular  septa  on  the 
other.  It  is  separated  from  the  skin  by  a  thin  stratum  of  pig- 
mentary  areolar  tissue;  and  its  union  with  the  intermuscular 
septa  is  still  more  close.  Hence  it  is  with  diflSculty  dissected  off 
as  a  continuous  sheet.  Forasmuch  as  all,  or  nearly  all,  the 
fibres  of  the  lateral  muscle  terminate  in  and  arise  from  the 
septa,  they  are,  through  the  medium  of  the  septa,  brought  into 
relation  with  one  another,  with  the  vertebral  system  on  the  one 
side,  and  with  the  dermal  system  on  the  other.  This  is  an 
important  point ;  and  the  continuity  of  the  parts  or  layers  of 
the  outer  wall  of  an  animal  body  thus  established  must  be 
borne  in  mind  in  considering  the  relations  of  the  muscles,  and 
their  subdivisions,  to  one  another  and  to  the  dermal  and  verte- 
bral systems. 

Along  each  edge  (upper  and  lower)  of  the  animal,  in  the 
forepart,  where  the  mesial  fin  is  absent,  the  fascia  of  either 
side  blends  with  that  of  the  opposite  side  and  is  intimately 
united  with  the  cutis  externally.  The  median  sheet  resulting 
from  the  blending  dips  between  the  lateral  muscles  of  the  two 
sides.  The  upper  one  impinges  upon  and  unites  with  the  dorsal 
spines  and  other  vertebral  elements;  and  the  lower  blends 
with  the  haemal  spines  or  with  the  fascia  transversalis. 

In  the  region  of  the  mesial  fin  (dorsal,  caudal,  subcaudal  and 
anal,  for  they  are  continuous)  the  disposition  is  somewhat  different. 
At  the  base  of  the  fin  the  fascia  on  each  side  divides  into  two 
laminae  (Fig.  23  B).  Of  these  one,  superficial  or  subcutaneous, 
accompanies  the  derma  upon  the  fin  and  is  lost  with  it  on  the 
delicate  horny  fibres  of  the  fin.  The  other  lamina,  retaining  its 
connection  with  the  lateral  muscle,  passes  over  the  edge  of  that 
muscle,  between  it  and  the  fin  covered  by  its  fin-muscle,  and  so 
reaches  the  neural  or  haemal  spines  and  the  fin-rays  resting 
upon  them.  It  here  becomes  blended  with  those  spines  as  well- 
as  with  the  intermuscular  septa  which  are  here  passing  into 
the  spines  and  fin-rays.  Thus  the  fin  with  its  muscles  is 
enclosed  in  the  interval  between  the  superficial  and  deep  fascial 
laminae  of  the  two  sides,  in  the  same  manner  as  the  dorsal, 
ventral  and  lateral  fat  masses  in  Cryptobranch  (p.  5).  There  is 
however  this  difference,  that  the  fat  masses  in  Cryptobranch 
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occupy  continuous  channels  which  are  not  broken  or  subdivided 
by  the  transverse  septa  extending  into  or  across  them;  whereas 
the  channel  for  the  mesial  fin  of  Lepidosiren  is,  in  the  line  of 
each  fin-ray,  interrupted  by  the  transverse  septa  of  the  lateral 
muscles  of  the  two  sides,  extending  through  and  transversely 
subdividing  the  fin-muscles  and  joining  and  blending  with  the 
fin-ray.  The  same  disposition  is  observable  in  other  fishes  and 
is  illustrated  by  Ceratodus  (see  p.  281).  In  the  case  of  the 
pectoral  and  ventral  fins  the  fascia  is  continued  beneath  the 
skin  upon  the  muscular  covering  of  the  fins. 

The  INTERNAL  or  '  TRANS VERSALis'  FASCIA,  lining  the  abdo- 
minal space  and  closely  applied  to  the  ribs,  is  distinct  and 
strong.  It  is  particularly  strong  in  the  region  corresponding 
with  that  of  the  depressores  costarum  of  other  animals.  A  thin 
layer  of  it  bends  inwards  upon  the  oesophagus,  behind  the  peri- 
cardium, forming  a  rudimentary  post-cardiac  diaphragm.  The 
fascia  itself,  or  the  greater  part  of  the  thickness  of  it,  passes 
upon  and  is  closely  connected  with  the  pericardium,  and  is,  with 
the  pericardium,  attached  strongly  to  the  hinder  and  inner 
surface  of  the  coracoid  arch  inferiorly.  Superiorly  it  is  thinner, 
and  is  accompanied  upon  the  front  of  the  pericardium  by  a 
distinct  detachment  of  fibres  from  the  internal  surface  of  the 
ventral  muscle,  which  thus  forms  a  precardiac  or  post-branchial 
musculo-fascial  diaphragm.  Internally,  the  transversalis  fascia 
is,  in  the  greater  part  of  its  extent,  in  contact  with  the  peri- 
toneum. Externally,  it  lines  the  ventral  muscle  and  is  con- 
nected  with  the  external  fascia  by  the  intermuscular  septa 
passing  obUquely  between  them.  Inferiorly,  it  passes  beneath 
the  edge  of  the  ventral  muscle  and  blends,  as  just  stated,  with 
the  external  fascia.  Behind  the  pelvis  it  forms  a  sheath  upon 
the  bowel  passing  to  the  anus.     (Fig.  23,  0,) 

The  Ventral  Muscle 

presents  nothing  remarkable  in  the  tail. 

In  the  abdominal  region,  in  about  the  middle  third  of  the 
space  between  the  lateral  septum  and  the  ventral  mesial  line 
fF^.  28),  the  fibres  of  the  outer  stratum  present  a  slight  but 
distinct  obliquity,  from  before  backwards  and  dmimwaxds  (to- 

18—2 
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wards  the  mesial  line),  as  they  pass  between  the  several  septa. 
This  disposition  to  the  formation  of  an  ohliquus  extemus  muscle 
is  most  marked  in  the  middle  of  the  space  indicated.  It  dimi- 
nishes above  and  below ;  and  in  the  third  of  the  muscle  next  the 
lateral  septum,  as  well  as  in  the  third  next  the  mesial  line,  the 
fibres  are  Vec^tV  The  removal  of  the  superficial — external  oblique 
— stratum  shews  an  obliquity,  to  a  like  degree,  but  in  a  dififerent 
direction,  in  the  subjacent  stratum.  (Fig.  23  A.)  The  fibres 
there  pass  from  before  backwards  and  i^pwards  (towards  the  late- 
ral septum)  and  form  an  obliquus  intemus.  In  this  instance  also 
the  oblique  direction  disappears  in  the  upper  and  lower  thirds 
of  the  muscle.  The  fibres  there  run  antero-posteriorly,  and  the 
tendency  to  division  into  planes  is  lost.  This  gentle  effort, 
as  it  were,  at  the  formation  of  oblique  muscles  is  an  interesting 
corroboration  of  the  remarks  made  (p.  11)  with  reference  to 
the  cleavage  of  these  muscles  in  Cryptobranch,  exhibiting  as 
it  does  a  still  lower  grade  of  stratification  than  we  found  in 
that  animal.  (See  also  Ceratodus,  p.  280.)  There  is  no  ap- 
pearance of  a  third  or  transversalis  stratum ;  and  there  are  no 
muscular  fibres  in  a  deeper  plane  than  the  ribs.  This  is  also 
the  case  in  most  Fishes,  though  in  some  (Bream  and  Dace)  there 
is  a  thin  muscular  layer  beneath  the  level  of  the  ribs;  and  the 
nerves  lie  upon  its  outer  surface. 

In  describing  the  external  fascia,  I  have  mentioned  that  a 
superficial  layer  of  it  is  continued  upon  the  exterior  of  the 
mesial  fin  and  that  another  layer  passes  beneath  it ;  so  that  the 
rays  and  muscles  of  the  fin  are  enclosed  between  the  two  layers 
and  are  separated  from  the  lateral  muscle  by  the  deeper  of 
them:  also  that  the  intermuscular  septa  are  continued  into  the 
fin  and  blend  with  the  rays,  so  causing  a  transverse  segmenta- 
tion of  the  fin.  The  fin-muscles  are  contained  in  the  fascial 
partitions  thus  made,  and  consist  of  a  layer  of  fibres  parallel 
with  the  fin-rays,  resting  with  one  end  upon  the  lateral  muscle, 
or  rather  upon  the  fascia  which  separates  them  from  it,  and 
with  the  other  end  expanded  upon  the  fin.  The  greater  number 
of  the  fibres  arise  from  and  lie  along  the  lines  of  the  septa  and 
the  rays,  as  shewn  in  Fig.  23,  where  the  alternating  thicker  and 
thinner  piarts  of  the  muscle  thus  produced  are  well  displayed,  and 
the  thicker  parts  are  seen  to  be  in  or  near  the  lines  of  the 
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septa  of  the  lateral  muscle  and  of  the  fin-rays.  Now,  the  septa 
are  disposed  with  regard  to  the  fibres  in  the  same  way  as  they 
are  with  regard  to  the  lateral  muscle;  and  they  connect  the 
divisions  of  the  fin-muscle  with  one  another,  and  with  the  lateral 
muscle,  much  in  the  same  way  that  they  connect  the  several 
divisions  of  the  lateral  muscle  itself.  The  chief  difference 
consists  in  the  direction  of  the  fibres  of  the  fin-muscle,  which 
is  at  right  angles,  or  nearly  so,  to  that  of  the  fibres  of  the 
lateral  muscle.  This  causes  the  one  series  to  be  segmented  from 
the  other;  and  the  action  of  the  two  being  distinct  leads  to 
their  being  further  separated  by  the  fascial  layer  passing  be- 
tween them.  At  the  forepart  of  the  dorsal  fin  the  fibres  of  the 
fin-muscle  extend  a  short  distance,  on  either  side,  upon  the 
surface  of  the  lateral  muscle  between  the  two  layers  of  fascia. 
They  do  this  more  widely  in  some  Fishes,  becoming  thus  sub- 
cutaneously  expanded  upon  the  dorsal  muscle;  and  they  are 
still  more  segmented  from  it\ 

The  relations  of  the  ventral  muscle  to  the  ventral-fin  are 
simple  and  interesting.  The  chief  part  of  the  muscular  fibres  of 
the  fin  are  derived  from  the  slanting  postero -lateral  edge  of  the 
pelvis',  above  and  below  the  acetabulum,  and  indeed  all  round 
the  joint.  These  (Fig.  23  E)  descend  upon  the  whole  circumfe- 
rence of  the  fin,  ensheathing  it  and  blending  with  the  fascial 
tissue  beneath  the  skin  and  with  the  fibrous  perichondrial  tissue 
which  invests  and  unites  the  series  of  cartilaginous  pieces  that 
form  the  cylindrical  tapering  skeleton  of  the  fin.  To  these 
are  superadded  fibres  from  the  adjacent  part  of  the  ventral 

^  See,  further,  the  description  of  the  relation  of  the  fin-mnscles  to  the 
lateral  muscle  in  Ceratodus  (p.  280). 

•  The  pelvis  is  of  somewhat  diamond  shape.  The  posterior  angle  is  pro- 
longed slightly  into  an  obtusely  pointed  process.  The  anterior  angle  runs  for- 
wards as  a  smooth  styliform  process,  an  inch  and  a  half  long,  and  occupies  a 
channel  in  the  fascia  formed  in  the  same  manner  as  the  channel  for  the  mesial 
fin  above  described,  a  circumstance  which  is  not  a  little  confirmatory  of  the 
view  I  have  expressed  (Joum.  ofAnat.  v.  59)  respecting  the  serial  homologous  re- 
lations of  the  mesial  and  lateral  fins.  The  lateral  angles  of  the  diamond  run 
out  into  horn-like  processes,  and  are  connected  with  or  continued  into  the 
transverse  septa  of  the  lateral  muscles  on  the  two  sides.  Near  the  hinder  part 
of  the  cartilage,  on  either  side,  is  the  articular  facet  for  the  first  cartilage  of  the 
fin.     See  Fig.  23. 

In  Owen's  Memoir,  Zdnn.  Trans,  xviii.  Tab.  23,  as  weU  as  in  the  Anat,  Vert, 
I.  Fig.  47,  the  pelvis  is  represented  and  described  with  the  styliform  process 
directed  backwards. 
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muscle,  which  converge  from  before  and  from  behind  and  blend 
with  them.  There  is  no  line  of  demarcation  between  the  fibres 
derived  from  the  pelvis  and  those  derived  from  the  ventral 
muscle.  Some  of  the  latter  proceed  from  the  next  adjacent 
septa  before  and  behind;  and  some  are  derived  from  more 
distant  septa.  As  represented  in  Fig.  23,  the  lowest  and  hind- 
most of  the  ventral  fibres  passing  upon  the  fin  are  segmented 
from  the  rest  of  the  ventral  muscle  and  are  uninterrupted  by 
septa  for  a  greater  distance  than  those  situated  higher  up. 
Between  the  converging  bundles  from  before  and  behind  is  seen 
an  interval  (F)  in  which  the  nerves  run,  from  beneath  the  edge 
of  the  ventral  muscle,  over  the  outer  edge  of  the  pelvis  and  the 
acetabular  joint,  upon  the  fin. 

4 

0- 

As  it  approaches  the  forepart  of  the  animal,  the  ventral 
muscle  (and  this  will  be  found  to  be  the  case  also  with  the 
dorsal  muscle)  gives  ofiF  a  superficial  stratum  which  is  thin  and 
partly  membranous  (Figs.  2*4  and  26).     Its  disposition  is  as 
follows:   it  separates  from  the  deeper  stratum  of  the  ventral 
muscle  a  little  behind  the  level  of  the  pectoral  fin,  at  one  of 
the  septa,  and  is  thenceforward  connected  with  the  deep  stratum 
only  by  loose  areolar  tissue;  so  that  it  is  easily  dissected  away. 
This  is  especially  the  case  near  the  middle  line.     It  retains  the 
transverse  septa  and,  advancing  forwards,  expands  as  a  con- 
tinuous sheet  upon  the  shoulder-girdle  and  the  hinder  aspect  of 
the  base  of  the  fin.     It  is  also  continued   forwards  upon  the 
lower  jaw,  the  gill   cover  and   the   opercular  bones;    and   it 
spreads  in  this  direction  upon  the  surface  of  the  dorsal  muscle, 
becoming  blended  with  the  fascia  of  that  muscle  and  so  reaching 
the   dorsal  median  line.     It  may  be  called  the  SUPERFICIAL 
BRACHio-CEPHALic  STRATUM  of  the  Ventral  muscle,  to  distin- 
guish it  from  the  deeper  stratum  of  the  same  muscle  which  also 
passes  to  the  limb-girdle,  limb  and  head,  and  which  may  be 
called  the  deep  brachio-cephalic  stratum. 

The  upper  portion  {L.  d.)  of  this  superficial  brachio-cephalic 
stratum — the  portion,  that  is,  nearest  to  the  lateral  septum, — a 
little  in  front  of  the  line  of  separation  from  the  deep  stratum, 
is  inserted  into  the  upper,  or  scapular,  part  of  the  shoulder- 
girdle,  which  forms  a  conical  projection  above  the  fin,  and  into 
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the  upper  part  of  the  first  cartilage  of  the  fin,  which  may  be 
regarded  as  representing  the  upper  or  humeral  segment  of  the 
forelimb  of  higher  animals.  Some  of  the  fibres  also  blend  with 
the  other  muscles  of  the  fin.  This  portion  of  the  stratum 
represents,  therefore,  the  latissimus  dorsu 

The  next  portion  (P)  of  the  stratum,  a  little  more  ventrally 
situated,  is  attached  to  the  under-surface  of  the  fin  and  its  first 
cartilage,  and  to  the  anterior  edge  of  the  shoulder-girdle  (the 
coracoid)  beneath  the  fin.  The  coracoid  is  here  covered  by  an 
extension  of  the  mucous  membrane  of  the  branchial  chamber, 
and  contributes  to  form  the  wall  of  the  branchial  passage,  and 
of  the  slit-like  branchial  opening;  and  the  mucous  membrane 
extends  a  short  distance  upon  the  surface  of  the  muscle  which 
accordingly  contributes,  with  the  coracoid,  to  form  the  hinder 
wall  of  the  passage  leading  to  the  branchial  chamber.  This 
portion  of  the  stratum  corresponds  with  the  pectoralis  major. 
It  is  really  continuous  with  the  latissimus  dorsi:  but  the  fibres 
establishing  the  continuity  between  the  two,  and  attached  to 
the  girdle  and  the  fin  in  the  immediate  neighbourhood  of  the 
glenoid  cavity,  form  a  very  thin  sheet ;  and  an  axillary  interval 
is  easily  made  between  the  pectoral  and  the  latissimus  dorsi 
portions  of  the  stratum. 

Still  more  ventrally  or  mesi^Uy,  the  fibres  of  the  superficial 
brachio-cephalic  stratum  pass  onwards  and  form  a  superficial 
cervical  muscle  (cervicalis  superficialis).  The  lateral  fibres  run 
beneath  and  in  front  of  the  branchial  opening ;  and,  covered  by 
the  skin  externally  and  lined  by  the  mucous  membrane  inter- 
nally, they  form  the  margin  of  the  gill  cover  and  the  anterior 
wall  of  the  passage  leading  to  the  branchial  chamber.  They 
(Fig.  24,  jSp.  br.)  moreover  spread  out  over  the  branchial  cham- 
ber and,  in  front,  come  into  contact  with  and  are  attached  to 
the  opercular  bones*  and  the  side  of  the  skull;  while,  above, 

^  There  are  distinctly  two  opercular  bones  as  represented  by  Peters.  One, 
the  inferior  or  suboperculum^  situated  behind  the  angle  of  the  mandible,  is  tri- 
angular, with  its  apex  directed  forwards  and  continued  into  a  narrow  tendon 
which  is  attached  to  the  inner  surface  of  the  lower  part  of  the  dentary  bone, 
about  the  middle  ;  and  it  blends  there  with  the  fibres  of  the  mylo-hyoid  muscle. 
The  other,  the  superior  bone  or  operculum,  is  smaUer,  more  elongated,  and 
extends  up  between  the  preceding  and  the  hinder  surface  of  the  suspensorium. 

Owen  (p.  336)  mentions  only  the  superior.  Huxley,  Anatomy  of  Vertebrate 
Animals,  p.  170,  mentions  the  superior  as  operculum  and  the  inferior  as  a 
<  branohiostegal  ray'  carried  upon  the  hyoidean  aroh.    It  is  however  oonneoted 
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they  arch  over  the  branchial  opening  and  radiate  into  the  fascial 
tissue  covering  the  dorsal  muscle  (Fig.  24,  TV.).  Here  the 
hindmost  fibres,  bending  backwards,  are  inserted  into  the 
upper  and  anterior  surface  of  the  scapula  above  the  fin ;  and 
some  pass  on  into  the  fin.  These  returning  fibres  therefore 
meet  the  fibres  of  the  latissimus  dorsi  advancing  to  the  same 
part.  They — so  much  of  this  part  of  the  stratum  as  lies  above 
the  branchiae — appear  to  represent  the  trapezius^]  while  the 
fibres  lying  below  and  upon  the  branchise,  and  advancing  for- 
wards to  the  skull,  may  be  regarded  as  representing  the  stemo- 
cleido-mastoid\  Dissecting  away  the  fibres  which  radiate 
upon  the  dorsal  muscle,  I  find  some  beneath  them,  running 
below  the  level  of  the  lateral  septum  and  inserted  into  the 
supra-scapular  bone,  which  is  here  deeply  seated,  also  into  the 
ligament  which  connects  that  bone  with  the  scapula*. 

The  dipping  down  of  tbe  deeper  fibres  of  this  layer,  which  I  sup- 
pose to  represent  the  trapezius  and  stemo-mastoid  among  other 
muscles,  towards  the  cervical  transverse  processes  accords  with  the 
disposition  of  the  cervico- humeral  muscle  in  many  mammals,  and 
afibrds  an  explanation  of  that  which  has  seemed  to  be  an  aberrant 
feature  of  this  muscle,  viz.,  that  in  its  upper  part  it  is  in  close  rela- 
tion with  the  levator  scapulae  and  might  be  thought  to  belong  to  it ; 
whereas,  below,  it  is  in  close  relation  with  the  trapezius  and  claims 
even  more  distinctly  to  appertain  to  it.  It  is  further  interesting  to 
remark  that  in  the  Crocodile  the  stemo-mastoid  runs  to  the  cervical 
transverse  processes;  and  a  deep  band  of  the  trapezius  does  the 
same\ 

with  the  lower  jaw  and  the  operculum  rather  than  with  the  hyoid;  and  its  oper- 
cular relations  are  confirmed  by  the  disposition  of  the  corresponding  bone  in 
Ceratodus.  This  is  described  as  suboperculum  by  Giinther  in  his  exceUent 
paper  on  the  Ceratodus,  Phil.  Trans.  1871,  p.  525. 

^  It  is  named  levator  scapula  by  Owen,  but  is  too  superficially  placed  for  that 
muscle. 

•  These,  at  least,  are  the  muscles  which  they  chiefly  represent.  There  are, 
however,  other  muscles  in  different  animals  which  must  be  derived  by  segmen- 
tation from  the^  same  source,  such  as  the  constrictor  faucium^  depressor  mandi- 
hul<By  levator  arcuurriy  subcutaneus  colli^  from  the  superficial  surface,  and,  more 
deeply,  the  rhomboids^  masto-sfcapular,  cervico-humeral,  &c. 

*  This  bone  is  quite  distinct,  as  described  by  Peters.  For  further  account 
of  fibres,  similar  to  those  above  mentioned,  see  description  of  Dog-fish  (p.  274). 

^  In  the  Dog-fish  (p.  274)  all  the  fibres  pass  beneath  the  lateral  septum,  and 
none  expand  upon  the  dorsal  muscle. 

In  that  animal  the  several  gill-openings  cause  a  greater  separation  between 
the  upper  and  lower  parts  of  the  muscle  than  is  caused  by  the  single  transverse 
slit-like  opening  in  Lepidosiren,  and  I  have  accordingly  named  the  part  above 
the  gill-openings  cervicalis  superjicialis  superior,  and  the  part  below  them 
cervicalis  superficialis  mferior. 
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The  most  ventral  or  mesial  portion  of  the  superficial  brachio- 
cephalic stratum,  separating  a  little  from  the  portion  last 
described,  passes  beneath  the  floor  of  the  mouth  and  is  inserted 
along  the  inner  and  lower  edge  of  the  circle  of  the  lower  jaw, 
also  strongly  to  the  cornu  of  the  hyoid^  near  the  angle  of  the 
jaw,  and  less  strongly  along  the  upper  edge  of  the  cornu,  and 
to  the  suboperculum.  Hei'e  it  is  blended  with  the  subopercular 
fibres  of  the  last  described  (stemo-cleido-mastoid)  portion.  This 
portion  of  the  stratum  (Fig.  26,  M,  ]i,  and  S.  c.)  represents  the 
mylo-hyoid  with  part  of  the  svbcutaneus  colli  or  platysma.  The 
transverse  septa  cease  on  a  level  with  the  angles  of  the  jaw ; 
and  the  fibres  in  front  of  that  take  a  more  transverse  direction, 
are  less  closely  connected  with  the  skin,  and  are  less  stained 
with  pigment  than  in  the  hinder  regions  of  the  stratum.  The 
stratum  is  here,  for  a  short  distance,  in  two  layers  (Fig.  26,  8.  c 
and  G,  h).  In  the  deeper  of  these,  which  is  a  more  direct  con- 
tinuation of  the  superficial  stratum  of  the  ventral  muscle,  the 
fibres  have  an  antero-posterior  direction.  It  is  inserted  near  the 
symphysis  of  the  jaw  only ;  and  just  behind  the  symphysis  it  is 
in  immediate  contact  with  the  mucous  membrane  of  the 
mouth,  which  is  reflected  upon  it  from  the  rudimentary  hyoid 
and  tongue  and  then  passes  from  it  to  the  symphysis.  In  th^ 
superficial  layer  {8,  c.)  the  muscular  fibres  are  more  transverse, 
and  are  inserted  into  the  ramus  of  the  jaw  and  the  cornu  of 
the  hyoid  as  well  as  into  the  symphysis.  It  is  this  superficial 
layer  which  more  distinctly  represents  the  mylo-hyoid  and  the 
subcutaneus  colli,  while  the  deeper  layer  ((?.  h.)  may  represent, 
in  part,  the  genio-hyoid^ ;  but  the  two  layers  are  blended  in 
front,  near  the  symphysis,  as  well  as  behind  at  their  junction  with 
the  septum  of  the  ventral  muscle  from  which  they  both  spring. 

It  should  be  added  that  some  of  the  fibres  of  the  superficial 
layer,  lying  between  those  which  I  call  subcutaneus  colli  and 
those  which  I  call  mylo-hyoid,  radiate  from,  as  well  as  are 
inserted  into,  the  angle  of  the  jaw  and  the  adjacent  cornu  of  the 
hyoid ;  and  the  fibres  passing  from  the  latter  point,  beneath  the 
body  of  the  jaw,  to  the  symphysis  form  a  hyo-mental  (p.  325)  and 
appear  to  represent  the  anterior  belly  of  the  digastric  (Fig.  26,  D). 

1  The  cerato-hyoid.     There  is  no  basi-hyoid. 

'  They  are  so  named  by  Owen  in  the  description  of  Figs.  4,  5,  and  6. 
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The    DEEP    BRACHIO-CEPHALIC    STRATUM    of    the    VENTRAL 

MUSCLE  (Fig.  26,  D,  V,),  the  pai-t  that  is  beneath  the  whole  of 
the  superficial  stratum  just  described,  is  far  thicker  than  it  and 
is  marked  by  septa  in  its  whole  length.  In  its  course  it  en- 
counters three  bones  in  succession ;  each  of  which  is  in  the 
line  of  one  of  its  septa  and  is  involved  in  it. 

The  first  of  these  bones  (Fig.  26,  R)  is  a  stout  cylindrical 
elongated  bone,  articulated  by  a  broad  trochlear  surface  with 
the  cartilage  of  the  base  of  the  skull  just  behind  the  opening 
for  the  vagus  nerve,  and  running  down  into  the  substance  of 
the  lateral  muscle.  This  bone  in  form,  position  and  relation 
to  a  septum,  resembles  a  rib;  and  it  probably  is  to  be  regarded 
as  a  rib,  although  it  is  much  larger  than  any  of  the  succeeding 
ribs.  This  view  is  confirmed  by  the  fact  that  a  short  thick 
muscle  here  separates  itself  from  the  rest  of  the  deep  stratum 
of  the  ventral  muscle  and  passes  from  the  bone  in  question  to 
the  under  surface  of  the  scapular  part  of  the  shoulder-girdle, 
representing  pretty  clearly  the  serratus^.  The  nerve  to  the 
fin  takes  its  course  beneath  the  edge  of  this  muscle,  between 
it  and  the  muscles  attached  ta  the  coracoid,  holding  therefore 
the  same  relation  to  it  as  the  brachial  nerves  in  other  animals 
do  to  the  serratus. 

This  deep  stratum  of  the  ventral  muscle  next  comes  into 
contact  with  the  coracoid  which  is  connected  with  one  of  its 
septa,  much  in  the  same  manner  as  the  ribs  are  connected  with 
the  septa  of  the  ventral  muscle,  that  is  to  say,  the  coracoid  is  an 
ossification  in  the  deepest  part  of  the  septum.  Many  of  the 
muscular  fibres  are  inserted  into  it,  representing  the  costo-  and 
stemo-coracoids  (the  ribs  and  costal  cartilages  being  represented 
by  the  septa  behind  the  coracoid).  The  greater  portion  of  the 
fibres,  however,  run  beneath,  superficial  to,  the  coracoid  on  to 
the  hyoid,  constituting  a  deep  cervical  {cervicalis  profundus) 
muscle  {C,  p,).  Some  of  these  are  inserted,  tendinous,  into  the 
hyoid  near  the  middle  line.    Some  terminate  in  a  tendinous 

^  I  am  glad  to  find  that  the  view  I  have  formed  of  this  pecnliar  bone  from 
its  muscular  relations  in  Lepidosiren  is  confirmed  by  Giinther,  in  his  description 
of  the  corresponding  bone  in  Ceratodus,  PhiL  Trans.  1871,  p.  529.  Various 
views  have  been  entertained  of  it,  the  last  being  that  by  Mr  Parker  {Shoulder- 
girdle  and  Sternum,  p.  21,  and  PI.  ii.  Fig.  1),  who  regards  it  as  a  *pharyngo- 
branchial'  bone,  and  a  small  cartilage  attached  to  its  middle  as  a  *  small  unos- 
sified  second  pharyngo-branchial.* 
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Hband  which  is  continued  round  the  anterior  part  of  the  hyoid, 
near  the  middle  line,  and  is  inserted  into  the  dense  tissue 
there,  in  the  place  of  a  glosso-hyal,  which  causes  a  median 
elevation  in  the  floor  of  the  mouth,  behind  the  symphysis  of 
the  jaw,  and  constitutes  a  rudimentary  tongue.  The  more 
lateral  fibres,  curling  beneath  the  coracoid,  are  folded  over  the 
median  part  of  the  muscle  between  the  coracoid  and  the  hyoid, 
giving  a  thick  rounded  edge  to  the  muscle  in  this  situation,  and 
are  inserted  into  the  upper  surface  of  the  middle  of  the  hyoid. 
The  result  of  this  disposition  is  a  thick  strong  coraco-  or  ventro- 
hyoid,  a  representative  of  the  stemo-hyoid,  which  serves  power- 
fully to  draw  the  hyoid  backward,  deepening  the  cavity  of  the 
mouth  and  raising  the  gill-cover.  To  some  extent,  therefore, 
it  acts  antagonistically  to  the  superficial  stratum,  part  of  the 
office  of  which  is  to  compress  the  opercular  apparatus.  It  is 
disencumbered  from  other  muscles  by  complete  segmentation, 
and  by  an  investment  of  loose  areolar  tissue,  so  as  to  be  enabled 
to  act  freely  and  fully  upon  the  hyoid. 

The  pharyngeal  muscles  of  higher  animals  are  represented, 
or  partly  represented,  by  a  delicate  layer  of  fibres — a  hyo- 
pharyngeus — passing  backwards  from  the  hyoid,  on  either  side  of 
the  mesial  line,  and  radiating  upon  the  mucous  membrane  of  the 
pharynx.  They  meet  and  blend  with  a  similar  layer  of  fibres  pass- 
ing forwards  from  the  coracoid  and,  in  like  manner,  radiating  upon 
the  pharynx  and  the  under-surface  of  the  branchial  chamber. 
These  sub-mucous  layers,  specially  segmented  from  the  deep 
surface  of  the  ventral  muscle,  resemble  and  are  derived  in  the 
same  manner  as  the  subcutaneous  layers  which  are  specially 
segmented  from  its  superficial  surface,  and  which  constitute 
the  platysfina  and  the  panniculus  carnosus  of  Mammals. 

A  short  strong  fan-shaped  muscle — stylo-hyoid — radiates 
from  inner  surface  of  the  hyoid  \  near  its  upper  end,  to  the 
under  surface  of  the  back  part  of  the  suspensorium,  behind  the 
auditory  capsule,  where  it  has  a  broad  insertion. 

^  The  hyoid  (cerato-hyoid)  rests  npon  the  auditory  cartilage,  and  is  con- 
nected with  the  base  of  the  sknll  by  a  tough  ligament,  and  with  the  inner  side 
of  the  angle  of  the  jaw  by  a  strong  stylo-,  or  better,  hyo-mazillary  ligament. 
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Dorsal  Muscle. 

The  superficial  stratum  of  the  dorsal  muscle,  separating  in 
the  same  manner  and  nearly  at  the  same  part  of  the  animal 
as  that  of  the  ventral  muscle,  soon  becomes  in  great  part 
membranous,  passes  over  the  side  of  the  head,  and  is  attached 
to  the  end  of  the  suspensorium  just  above  the  glenoid  cavity,  to 
the  lower  jaw  a  little  in  front  of  its  angle,  to  the  tooth-like  hinder 
projection  of  the  maxillary  bone  and  to  the  edges  of  the  pre- 
maxillary  and  frontal  bones  \  It  represents  the  temporal  fascia; 
and  muscular  fibres  are  attached  to  or  detached  from  both  its 
surfaces.  Those  which  are  connected  with  its  superficial  surface 
are  continued  into,  or  are  more  or  less  connected  with,  the 
superficial  stratum  of  the  ventral  muscle.  It  is  thus  connected 
with  the  muscles  already  described  as  representatives  of  the 
trapezius  and  sterno-mastoid ;  also  with  the  two  following 
muscles  situated  in  front  of  those  last-mentioned  and,  like 
them,  appertaining  rather  to  the  superficial  ventral  stratum; 
though  their  description  is  more  conveniently  given  here. 

These  two  muscles  are  superficial  and  thin,  and  lie  upon 
the  extension  of  the  dorsal  fascia  to  the  suspensorium  and 
mandible.  They  are  separated  from  one  another  only  by  a 
fascial  line  from  which  the  fibres  of  both  arise;  so  that  they 
might  be  regarded  as  one.  The  hinder  of  the  two,  which  I  will 
call  levator  operculi  (Fig.  24,  L,  o.),  radiates,  from  the  angle  of 
the  mandible  and  the  fascial  line  just  alluded  to,  backwards 
upon  the  superior  opercular  bone  and  the  interval  between  the 
two  opercular  bones  where  it  blends  with  the  pre-branchial 
(stemo-cleido-mastoid)  part  {8p.  hr)  of  the  ventral  muscle.  The 
anterior  of  the  two  muscles  (Fig.  24,  D.  m.)  is  also  attached 
to  the  angle  of  the  mandible,  to  the  fascial  line  and  to  the 
suspensorium.  Its  fibres  are  directed  more  forwards  upon  the 
dorsal  fascia.  Its  position  is  not  unlike  that  of  the  masseter ; 
but  the  masseter  is  represented  by  another  muscle.  On  the 
whole,  it  rather  corresponds  with  the  depressor  mandibulce,  or 
with  that  portion  of  it  which,  in  some  animals,  arises  from  the 

^  Miiller  (s.  245  and  Tab.  vi.)  describes  in  Bdellostoma  a  similar  extension 
of  the  dorsal  muscle  forwards  over  the  side  of  the  head  to  the  tentacles.  It 
was  connected  by  a  ligament  with  the  hyoid  and  the  upper  part  of  tiie  skoU. 
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suspehsorium;  while  the  portion  which,  in  Cryptobranch  and 
many  others,  arises  from  the  dorsal  fascia  and  the  cervical 
spines  is  probably  represented,  in  Lepidosiren,  by  some  of  the 
fibres  of  the  levator  operculi  and  of  the  supra-branchial  (tra- 
pezius) muscles. 

One  or  two  points  deserve  attention  here.  First,  the  mode  in 
which  the  superficial  and  the  deep  strata  of  the  dorsal  and  of  the  ven- 
tral muscle  are  blended,  rendering  it  difficult  or  impossible  to  say 
where  the  one  begins  and  the  other  ends,  or  to  refer  precisely  the 
respective  muscles  to  the  one  or  the  other.  This  blending  seems,  on 
the  whole,  to  result  from  an  extension  of  the  vential  upon  the  dorsal 
stratum;  and  we  find  the  same  thing  often  occurring,  behind  the  fore 
limb,  in  the  spreading  of  the  latissimus  dorsi  towards,  or  to,  the  verte- 
bral spines.  Secondly,  the  superficial  and  the  deep  strata,  ventral  and 
dorsal,  are  blended  respectively  in  the  ventral  and  dorsal  muscles  be- 
hind ;  both  strata  may  contribute  to  the  foimation  of  the  same  muscle, 
as  we  shall  presently  find  in  the  case  of  the  temporal  muscle.  Thirdly, 
the  superficial  pre-  and  supra-branchial  stratum  which  we  have  been 
considering  as  a  derivative  chiefly  from  the  ventral  muscle,  presents 
itself  in  Lepidosiren  in  a  simple,  but  from  its  connections  very  sug- 
gestive form,  warranting,  I  think,  the  view  I  have  taken  that  it  is  the 
representative,  not  only  of  the  trapezius  and  atemo-mastoid,  but  of 
the  numerous  other  muscles  segmented  in  different  ways  in  different 
animals,  and  passing  upon  the  shoulder,  the  neck,  the  branchial 
apparatus  and  the  jaw,  so  as  to  meet  their  varied  requirements. 
Fourthly,  it  is  interesting  to  note,  in  connection  with  the  relation  of 
the  superficial  strata  of  the  lateral  muscle  in  other  parts  and  other 
animals  to  the  so-called  membrane  bones,  that  the  superficial  stratum 
of  the  dorsal  muscle  is  in  Lepidosiren  blended  with  the  periosteum 
of  the  membrane  bones  of  the  upper  and  anterior  regions  of  the  skull. 
Further,  some  of  these  bones  partially  enclose  the  eye  and  form  the 
orbit,  from  which,  or  its  periosteum,  the  muscles  of  the  eye  arise. 
The  ocular  muscles  in  Lepidosiren  surround  the  optic  nerve.  They 
may  be  clearly  distinguished  as  four  recti  muscles  of  which  the 
external  is  the  largest;  they  are  distinctly  ti-aceable  to  the  peri- 
osteum in  which,  as  just  said,  the  doi'sal  stratum  ends;  and  they  are 
thus  brought  into  continuity  with  the  superficial  stratum  of  the 
dorsal  muscle  and  shewn  to  be  derivatives  from,  or  prolongations 
of,  this  part  of  the  great  lateral  muscle. 

The  reflection  of  the  superficial  stratum  brings  into  view 
the  DEEP  DORSAL  STRATUM  which  is  thick  and  composed  of 
fibres  passing  forwards  to  the  skulL  A  partially  segmented 
conical  portion  of  it,  commencing  about  the  third  vertebra, 
and  expanding  as  it  advances  forwards,  forms  the  temporal 
muscle  (Fig.  25,  T).     It  passes  over  the  suspensorium,  filling 
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up  the  lateral  concavity  of  the  skull.  It  is  covered  by  the 
superficial  stratum  (the  temporal  fascia),  as  well  as  by  the 
overhanging  cranial  bones  into  which  that  stratum  is  inserted. 
It  derives  a  large  accession  of  fibres  from  these  structures 
which  form  its  covering,  as  well  as  from  the  parts  of  the  skull 
upon  which  it  lies.  It  constitutes  the  hinder  wall  of  the 
orbital  space;  and  its  fibres  converge  to  be  inserted  into  the 
coronoid  process  of  the  mandible,  which  is  well  developed,  rising 
up  behind  the  dentary  plates  that  cover  the  forepart  of  the  edge 
of  the  jaw. 

The  large  size  and  extensive  attachments  of  this  muscle  correspond 
with  the  thickness  of  the  mandible,  with  the  secure  mode  in  which  it 
is  articulated  with  the  skull  and  with  the  strong  dentary  plates  which 
it  carries.  Its  relation  to  the  dorsal  muscle,  foreshadowed  in  Crypto- 
hranch  (PL  iv.  Fig.  20),  and  clearly  made  out  in  Lepidosiren,  is  of 
great  interest  as  establishing  the  direct  continuity  of  the  muscles  of 
the  jaw  with  the  lateral  muscle. 

The  under  surface  of  the  temporal  muscle,  at  and  in  front  of 
the  suspensorium,  is  confluent  with  the  masseter.  The  division 
between  the  two  is,  however,  indicated  by  the  passage  of  the 
branches  of  the  third  division  of  the  5th  nerve ;  and  the  latter 
muscle,  though  really  a  continuation  of  the  temporal,  may  be 
described  as  arising  from  the  forepart  of  the  suspensorium  and 
the  inner  surface  of  the  temporal  fascia ;  and  it  is  inserted  into 
the  outer  side  of  the  coronoid  process,  beneath  the  temporal 
muscle,  and  into  the  outer  side  of  the  jaw  near  the  coronoid. 

Muscular  fibres,  arising  from  the  forepart  of  the  coronoid 
process,  and  partly  continuous  with  those  of  the  temporal  muscle, 
radiate  forwards  upon  the  mucous  membrane  of  the  mouth, 
beneath  the  retractor  anguLi  oris,  and  constitute  a  bticcii^ator. 

A  stout  retractor  anguli  oris  (Figs.  24  and  25,  R.  a.  o.)  arises 
from  the  extremity  of  the  suspensorium  and  the  adjacent  inner 
surface  of  the  temporal  fascia,  also  by  a  strong  tendon  from  the 
outer  side  of  the  mandible  in  front  of  the  angle.  It  is  lost  in 
the  tough  tissue  about  the  angle  of  the  mouth.  It  appears  to 
represent  in  pai-t  the  depressor  anguli  oris  and  perhaps  the 
Zygomatid. 
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CEREBRAL  NERVES.     (Fig.  27,  also  Fig.  25.) 

I  subjoin  a  short  account  of  the  cerebral  nerves  of  Lepidosiren, 
dissected  by  Mr  Anningson. 

The  Optic  nerve  emerges  from  a  small  foramen  in  the  forepart  of 
the  side  of  the  skull  beneath  the  frontal  bone.  It  is  accompanied  and 
surrounded  by  the  four  recti  muscles.  Special  nerves  to  these  muscles 
(the  third,  fourth,  and  sixth)  were  not  found. 

The  FIFTH  nerve  passes,  in  three  divisions,  through  three  foramina 
situated  in  the  cartilage  forming  the  anterior  wall  of  the  skull  beneath 
the  edge  of  the  squamous  bone. 

The  uppermost  or  ophthalmic  division  (Ophth.)  passes,  deep,  along 
the  inner  wall  of  the  orbit,  crosses  over  the  optic  nerve,  gives  off  ciliary 
and  oculo-motor  nerves,  and  divides  into  three  branches  at  least.  One 
{frordo-iiaaal^  f,  n.)  is  joined  by  a  branch  from  the  supra-maxillary,  and 
is  distributed  upon  the  inner  side  of  the  nasal  process  of  the  skull, 
upon  the  surface  of  that  process,  and  upon  the  adjacent  part  of  the 
head.  A  second  branch  {nasals  n.)  traverses  the  inner  wall  of  the 
orbit  to  the  nasal  cavity.  A  third  branch  reaches  the  floor  of  the 
orbit  and  unites  with  a  branch  of  the  supra-maxillary  to  form  the 
inJrcb-orhUal  nerve  {i.  o.)  which  is  distributed  in  the  upper  lip. 

The  SUPRA-MAXILLARY  division  (S.  w.)  gives  off  three  chief  branches, 
a  'fronto-nasal,*  an  *  infra-orbital  *  and  a  *  muscular.'  The  fronto-nascd 
(/.  n.)  pierces  the  upper  part  of  the  temporal  muscle  (Fig.  25/.  n.\ 
and  runs  upon  its  surface,  beneath  the  temporal  fascia  and  beneath 
the  edge  of  the  fronto-nasal  process.  There  it  joins  the  fron to-nasal 
branch  of  the  ophthalmic  division.  The  second  or  infra-orbital  branch 
{%,  o,)  runs  beneath  the  maxilla  just  in  front  of  the  orbit  ai\d  joins 
the  infra-orbital  branch  of  the  ophthalmic.  The  third,  or  muscular^ 
branch  (t,)  passes  into  and  is  lost  in  the  temporal  and  masseter 
muscles,  and  appears  to  be  the  only  nerve  to  those  muscles ;  at  least 
no  branches  could  be  traced  into  them  from  the  next  division. 

The  INFRA-MAXILLARY  division  escapes  from  the  skull  in  two 
branches  separated  by  membrane  but  traversing  one  foramen.  One 
of  these  gives  off  a  nasal  nerve  (n,)  which  pierces  the  temporal 
muscle  and  runs  beneath  the  temporal  fascia  (Fig.  25  n .),  passes  to  the 
nose,  partly  joins  the  nasal  branch  of  the  ophthalmic  and  is  partly 
distributed  to  the  cheek.  This  branch  gives  off  a  buccal  nerve  (Figs. 
25  and  27  6.)  which  is  also  distributed  to  the  cheek.  The  other,  or 
mandibular,  branch  {m.)  of  this  division  is  the  larger  of  the  two.  It 
inclines  downwaixls  and  forwards,  passes  over  the  upper  edge  of  the 
mandible,  between  its  coronoid  and  articular  parts,  runs  beneath  the 
strong  external  ligament  of  the  joint  and  between  the  temporal  and 
masseter  musclea  Having  gained  the  outer  surface  of  the  jaw  it 
divides  into  three  nerves.     Two  of  these  (Figs.  25  and  27 1.)  are  labial 

^  This  mas<mlar  branch,  as  well  as  the  infra-orbital,  is  in  Gryptobranch  de- 
rived from  the  infra-mazillary  (p.  46). 
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branches  supplying  the  integuments  on  the  exterior  of  the  jaw  and  lip; 
and  the  third  penetrates  the  jaw  between  the  dentary  and  the  articu- 
lar parts. 

The  SEVENTH  nerve  traverses  a  hole  in  the  cartilage  on  the  under 
surface  of  the  skull,  near  the  forepart  of  the  suspensorium,  in  front 
of  the  origin  of  the  stylo- hyoid  muscle.  It  runs  outwards  between 
that  muscle  and  the  skull,  gives  off  branches  to  the  stylo-hyoid  and 
to  the  muscles  upon  the  opercular  bones.  One  large  branch  (7') 
passes  forwards  between  the  suspensorial  cartilage  and  the  squamous 
bone,  meets  the  labial  branch  of  the  infra-maxillary,  accompanies  it 
over  the  edge  and  upon  the  outer  surface  of  the  mandible,  and  blends 
with  one  of  the  branches  of.it  going  to  the  lower  lip.  Another 
large  branch  (7")  passes  beneath  the  suspensorium,  supplies  the  de- 
pressor mandibulsB,  perforates  the  strong  stylo- maxillary  ligament, 
and  runs  external  to  the  ligament  connecting  the  inferior  opercular 
bone  with  the  mandible.  It  continues  its  course  under  the  shelter  of 
the  dentary  bone,  close  to  the  mucous  membrane,  between  it  and  the 
mylo-hyoid.  Finally  (7'"),  it  pierces  the  mylo  hyoid,  curls  over  the 
edge  of  the  jaw,  and  blends  with  the  lower  of  the  two  inft^-maxillary 
branches  to  the  lip. 

Peters  represents  this  as  the  third  division  of  the  5th.  Its 
foramen  is  in  front  of  the  usual  position.  Still  it  is  quite  beneath 
the  skull;  its  branches  are  distributed  much  in  the  same  manner  as 
those  of  the  seventh  nerve  in  Cryptobranch  (p.  46),  and  the  three 
divisions  of  the  5th  are  quite  distinct  in  Lepidosiren. 

The  blending  of  the  branches  of  the  several  divisions  of  the  fifth 
with  one  another,  and  of  the  branches  of  the  infra-maxillary  division 
with  those  of  the  seveuth — their  imperfect  isolation — ^is  of  much  interest, 
in  connection  with  the  want  of  isolation  of  the  oculo-motor  nerves  in 
these  animals.  It  is  also  interesting  in  relation  to  the  union  which 
in  ourselves  is  established  between  the  supra-  and  infra-maxillaries  and 
the  seventh  through  the  medium  of  the  corda  typani  and  other  petro- 
sal nerves.  The  object,  whatever  it  may  be,  which  is  attained  by  the 
blending  of  the  branches  in  these  animals  is  in  ourselves  effected, 
apparently  in  part,  through  the  medium  of  the  sphenopalatine  and 
otic  ganglions. 

It  is  remarkable  that  the  supra-maxillary  supplies  the  chief  if  not 
all  the  branches  to  the  temporal  and  masseter  muscles.  The  upper 
portion  of  the  infra-maxillary,  though  passing  through  the  same  fora- 
men with  the  rest  of  that  division,  corresponds  with  branches  of 
the  supra-maxillary  division  in  other  animals. 

The  EIGHTH  nerve  or  Vagus  emerges  from  a  hole  in  the  side  of 
the  skull  behind  the  suspensorium,  the  auditory  cartilage  being 
between  it  and  the  seventh  nerve.  It  immediately  breaks  into 
branches.  Of  these  some  pass  to  and  supply  the  branchiae  and  some 
pass  to  the  pharynx.  One  of  the  branchial  nerves  (that  to  the  5th 
branchia)  runs  along  the  branchial  arch  to  near  the  middle,  passes 
between  the  pericardium  and  the  coracoid,  penetrates  the  ventral 
muscle  and  runs  backwards,  beneath  the  skin,  near  the  ventral 
mesial  Ime.     A  coraco-hyoid  nerve  runs  downwards,   behind  t^e 
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branchiae,  nearly  parallel  to  the  preceding,  and  enters  and  is  distri- 
buted in  the  deep  stratum  of  the  ventral  muscle  between  the  coracoid 
and  the  hyoid.  The  Fnetmw-gastric  passes  backwards  to  the  lungs 
and  along  the  oesophagus.  The  Lateral  nerve  is  the  largest  division 
of  the  vagus.  It  sends  a  branch  upwards,  behind  the  suspensorium 
to  the  deep  part  of  the  dorsal  muscle.  It  then  runs  directly  back- 
wards upon  the  dorsal  surface  of  the  peculiar  bone  (the  large  first  rib) 
and  the  other  ribs,  and  the  lateral  septum,  continuing  its  course 
immediately  beneath,  or  in  the  deepest  part  of  the  substance  of,  the 
dorsal  muscle. 


DESCRIPTION  OF  FIGURES.     PI.  XII. 

Fig.  23.  The  part  of  the  animal  in  the  neighbourhood  of  the 
ventral  fins.  The  skin  and  the  fascia  have  been  removed  to  shew  the 
dorsal  and  ventral  muscles  with  the  lateral  septum  between  them. 
The  fibres  of  the  ventral  muscle,  midway  between  the  lateral  septum 
and  the  mesial  line,  are  oblique  from  before  downwards  and  back- 
wards. Those  of  tlxe  subjacent  stratum  (exposed  at  A  by  dividing 
the  superficial  stratum  along  the  interval  between  two  of  the 
transverse  septa  and  reflecting  it  forwards  and  backwards)  are,  in  the 
same  region,  oblique  from  before  backwards  and  upwards.  B,  the 
edge  of  the  fascia  seen  to  split  at  the  base  of  the  dorsal  fin.  C,  the 
muscles  of  the  dorsal  fin  thickest  in  the  neighbourhood  of  the  trans- 
verse septa,  and  these  overlying  the  raybones.  D,  the  pelvic  carti- 
lage with  its  anterior  styliform  process  lying  in  a  fascial  sheath,  and 
its  ascending  lateral  horn.  U,  ventral  muscle  continued  in  front 
and  behind  upon  the  fin,  F,  nerves  converging  upon  the  dorsal 
aspect  of  the  fin.  G,  lower  pai-t  of  the  intestme  ensheathed  by  the 
fascia  transversalis  and  terminating  in  the  cloaca  which  is  on  the  left  of 
the  mesial  line.  (It  is  usually  on  one  side  or  the  other  in  this  animal, 
as  observed  by  Peters  MuUer's  Archiv^  1845,  p.  9.  It  was  on  the 
left  side  in  Owen's  specimen.)  The  muscles  on  the  anal  fin  resemble 
those  on  the  dorsal  fin. 

Fig.  24.  Superficial  layer  of  muscles  on  left  side  of  fore  part  of 
body,  fin  and  head.  /),  superficial  stratum  of  dorsal  muscle  con- 
tinued into  temporal  fascia  which  is  continuous  with  frontal  bone  (F). 
This  fascia  has  been  cut  away  in  front  where  it  was  attached  to  (N) 
the  nasal  bone,  (Pm.)  the  premaxillary  bone,  {N,  c.)  the  nasal  carti- 
lages, {M)  the  maxillary  bone,  {De,)  the  dentary  part  of  the  lower  jaw, 
and  \An,)  the  angular  part  of  the  lower  jaw.  Ty  temporal  muscle. 
R,  a,  o.,  retitictor  anguH  oris.  Z.  c?.,  latissimus  dorsi.  P,  pectoral. 
Sp,  hr.y  supra-branchial,  or  cervicalis  superficialis,  portion  of  ventral 
muscle.  Behind  the  last  is  the  slit-like  branchial  opening,  which  is 
bounded  behind  by  the  coracoid  with  the  fibres  of  the  ventral  muscle 
passing  to  its  edge  and  the  coraco-brachial  fibres  {C,  br.)  running  from 
its  edge  upon  the  fin«     Between  the  latissimus  dorsi  and  the  pectoral 
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is  the  axilla.    IV.,  trapezius,   0^  and  0",  inferior  and  superior  opercu- 
lar bones.     L.  o.,  levator  operculi.     D,  m.,  depressor  mandibulad. 

Fig.  25.  Similar  view  to  the  preceding  in  which  the  superficial 
dorsal  layer  (D,  B.)  and  the  temporal  fascia  have  been  divided  longi- 
tudinally and  reflected  upwards  and  downwards  exposing  (T)  the 
temporal  muscle.  M,  the  masseter  with  the  branches  of  the  third 
division  of  the  fifth  nerve  emerging  from  between  it  and  the  temporal 
muscle,  i?.  a,  o.,  retractor  anguli  oris,  arising  from  the  suspensorium. 
Fy  frontal  bone.  Pm.,  premaxillary  bone.  F.  w'.,  fron to-nasal  branch 
of  the  supra- maxillary  division  of  the  fifth  nerve;  i,  o'.,  infra-orbital 
branch;  n\  nasal  branch  of  infra-maxillary;  I,  labial,  and  m,  man- 
dibular branches  of  the  infra-maxillary. 

Fig.  26.  Deep  dissection  of  throat  showing  disposition  of  ventral 
muscle.  The  superficial  stratum  {S.  c.)  of  lighter  colour  has  been 
partly  divided  on  the  left  side  and  reflected  towards  the  jaw,  where,  on 
its  under  surface  M.  h,,  the  mylo-hyoid,  is  seen  attached  to  the  jaw  and 
the  hyoid,  and  also  forming  (D)  the  anterior  part  of  the  digastric. 
C,  b.,  coraco-brachial.  JV,  nerve  passing  to  the  ventral  aspect  of  the 
fin.  P,  pectoral.  M.  m.,  mucous  membi^ne  reflected  from  hyoid 
and  rudimentary  tongue  upon  superficial  stratum  of  ventral  muscle. 
S.  c,  and  G.  h.,  the  two  layers  of  the  superficial  stratum  of  ventral 
muscle.  G.  p.,  cervicalis  profundus,  or  deep  stratum  of  ventral  muscle 
between  ((7)  the  coracoid  and  the  hyoid.  i?,  thick  rib-like  bone 
exposed  by  dividing  part  of  deep  stratum  of  ventral  muscle. 

Fig.  27.  Right  side  of  skull  of  Lepidosiren,  fix)m  which  the 
muscles  have  been  cleared  away  to  show  the  nerves.  The  optic  is 
not  shewn.  GpJuk,  the  ophthalmic  of  the  fifth;/,  n,,  its  fronto-nasal 
branch ;  n,  its  nasal  branch ;  and  i.  o,  its  infra-orbital  branch.  S.  m,, 
the  supra-maxillary  division;  t,  its  temporal  or  muscular  branch; 
/,  n\,  its  fronto-nasal  branch ;  i,  o'.,  its  infra-orbital  branch.  /.  w., 
the  infra-maxillary  division;  n\  its  nasal  branch;  b,  its  buccal  branch; 
m,  its  large  mandibular  branch  giving  off  (I)  labial  branches  to  outer 
side  of  mandible.  7',  the  branch  of  the  seventh  accompanying  the 
mandibular  branch  of  the  fifth;  7",  the  branch  of  the  seventh  to 
the  depressor  mandibulse  {D,  m.),  which  is  continued  beneath  the 
mylo-hyoid  and  curls  beneath  the  jaw  reappearing  (7"')  to  supply  the 
lip.  Sq.,  the  squamous  bone.  S.  o.,  the  supra-opercular  bone.  /.  o., 
the  infraopercular  bone.  0.  h.,  the  coraco-hyoid  muscle.  2>.  w., 
the  depressor  mandibulse.    L,  the  external  lateral  ligament  of  the  jaw. 


THE  MUSCLES  OF  THE  SMOOTH  DOG-FISH  (Mustelus 
levis).  By  Professor  Humphry  (PL  XIII.,  Figs.  28 
to  33). 

Figure  28  represents  the  dorsal  aspect  of  the  fore  part  of  the 
animal,  and  shews  the  obliquity  of  the  transverse  septa  in  the 
upper  half  {M.  D,)  of  the  dorsal  muscle,  the  mesio-dorsal 
muscle  as  it  is  sometimes  called.  In  the  lower  or  latero-dorsal 
half  {L.  D.)  of  the  dorsal  muscle,  the  septa  form  a  series  of 
gentle  curves  with  anterior  convexity;  but  in  the  upper  half 
they  are  projected  forwards  into  angles,  which  increase  to  ex- 
treme acuteness  as  the  muscle  approaches  the  head,  more  so 
than  could  be  represented  in  the  drawing.  The  upper  lines  of 
the  angles  are  the  more  oblique  and  larger,  running  twice  as 
far  backwards  as  the  lower  lines  or  more.  There  are  also  a  few 
return  septa  near  the  dorsal  edge;  and  the  angles  formed  by 
these,  with  the  upper  lines  just  mentioned,  are  prolonged  back- 
wards into  extremely  fine  points  which  are  lost  in  the  mesial 
septum.  The  pointed  extremities  of  the  several  angles  formed 
by  the  union  of  the  septa  are  thicker  than  the  rest  of  the  septa 
and  show  a  gradual  transition  into  tendons,  some  of  which  are 
fully  developed  and  run  along  as  distinct  delicate  tendons  for 
considerable  distances  without  any  accompanying  muscular  fi- 
bres; and  they  are  inserted  into  the  median  dorsal  septum  or 
into  the  veiiiebral  processes  lying  in  or  near  the  septum.  These 
prolonged  tendinous  apices  of  the  converged  and  united  septa 
closely  resemble  the  delicate  tendons  of  the  dorsal  muscle  so 
remarkably  developed  in  Snakes,  and  are  obviously  the  repre- 
sentatives of  them,  rendering  it  clear  that  the  tendons  and  the 
septa  are  homologous  structures. 

The  muscular  fibres  situated  between  the  very  oblique  septa 
do  not  retain  their  antero-posterior  direction,  but  run  with  some 
obliquity  in  a  penniform  manner. 

Turning  attention  to  the  ventral  muscle,  a  broad  median 
portion — the  medio-ventral  portion  (M,  V,),  of  paler  colour  than 
the  rest  of  the  lateral  muscle,  is  seen  to  overlap  the  more  la- 
teral— ^the  latero-ventral — ^portion,  covering  it  as  far  as  the  in- 
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verted  angles  formed  by  the  ventral  septa.  It  has  a  defined 
edge  and  is  easily  separated  from  the  lateral  portion,  there  being 
a  distinct,  though  delicate,  layer  of  areolar  tissue  between  the 
two.  This  at  least  is  true  as  regards  the  muscular  fibres,  which 
in  both  portions  are  throughout  directed  aintero-posteriorly. 
The  intermuscular  septa  are,  however,  continuous  and  hold  the 
two  portions  in  close  relation  with  each  other;  and  behind,  near 
the  ventral  fin,  the  two  are  blended  in  the  common  ventral 
muscle.  In  the  drawing  the  middle  portion  is  shown  partially 
reflected;  and  the  subjacent  lateral  portion  is  seen  in  shade. 

The  median  portion,  which  corresponds  with  the  brachio- 
cephalic portion  of  the  lateral  muscle,  superficial  and  deep,  of 
Lepidosiren  (p.  258),  increases  in  breadth  and  distinctness  as  it 
advances  forwards,  and  is  inserted  into  nearly  the  whole  length 
of  the  shoulder-girdle  and  into  the  fin.  A  little  behind  the  fin 
it  gives  off  a  superficial  stratum,  which,  however,  is  much  less 
segmented  from  the  deep  stratum  than  is  the  corresponding 
structure  in  Lepidosiren.  The  upper  portion  of  this  stratum, 
representing  the  latissimus  dorsi  {L.  d.),  is  inserted  into  the 
scapular  part  of  the  girdle,  and  expands  upon  the  dorsal  surface 
of  the  root  of  the  fin  reaching  to  its  anterior  edge.  Upon  the 
fin  it  lies  upon,  and  to  some  extent  blends  with,  the  proper 
muscle  of  the  fin.  In  the  drawing  it  is  represented  as  partly 
reflected  from  the  fin-muscle.  The  lower  portion  of  the  stratum, 
representing  the  pectoralis  (P),  is  inserted  into  the  coracoid 
part  of  the  girdle,  and  extends  slightly  upon  the  under  or  ven- 
tral surface  of  the  fin,  becoming,  in  some  measure,  blended  with 
the  proper  muscle  of  the  fin.  An  intermediate  or  axillary  por- 
tion of  the  stratum  forms  a  furrow,  in  which  the  edge  of  the  fin 
is  received.  It  is  inserted  into  the  girdle  and  into  the  fin,  be- 
hind the  joint  of  the  fin  with  the  girdle. 

I  may  here  remark  that  the  upper  or  scapular  end  of  the 
girdle  is  prolonged  into  a  pointed  process,  which  runs  over  the 
lateral  septum  and  projects  in  between  the  fibres  of  the  dorsal 
muscle,  where  it  terminates  in  a  ligament  which  is  lost  in  one 
of  the  transverse  septa,  not  far  from  the  lateral  septum.  I  do 
not,  however,  find  that  any  of  the  fibres  of  the  dorsal  muscle  are 
inserted  directly  into  the  scapula. 

Before  reaching  the  lateral  septum  and  the  dorsal  muscle 
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the  scapula  lies  upon  the  upper  part  of  the  ventral  muscle — ^the 
latero-ventral  muscle — and  its  lower  edge  is  connected  with  one 
of  the  transverse  septa  of  this  muscle.  Moreover,  some  of  the 
fibres  of  the  muscle  pass  into  its  under  surface,  constituting  a 
serratus.  These  are  continuous  with  fibres  of  the  same  muscle 
farther  forward,  which  pass,  from  a  deep  level  of  the  lateral 
septum,  backwards  to  the  under  surface  of  the  scapula,  and  are 
inserted  there,  constituting  a  levator  scapulce. 

Reverting  to  the  pectoral  part  of  the  mesio-lateral  muscle, 
which  I  have  described  as  being  inserted  into  the  coracoid,  I 
should  add  that  the  more  superficial  fibres  (Fig.  29)  are  inserted 
not  into  the  coracoid  but  into  the  transverse  septum  lying  be- 
tween  the  coracoid  and  the  skin  (the  coracoid  is  developed  in 
the  deeper  part  of  this  septum,  which  may  therefore  be  called 
the  'coracoidar  septum).  Through  the  medium  of  this  septum 
it  is  continued  onwards  into  a  superficial  cervical  muscle,  which 
may  be  called  ' cervicalis  superficialis  inferior*  This  last  is  a 
thin  muscle  without  septa;  and  its  fibres  radiate  forwards  and 
outwards.  Anteriorly,  they  pass  superficially  to  the  hyoid,  ac- 
quiring reinforcements  of  fibres  from  the  mesial  line,  and  are 
attached  to  the  lower  margin  of  the  mandible  and  also  to  the 
hyoid  near  the  angle  of  the  mandible.  Posteriorly,  they  ex- 
pand, to  some  extent,  upon  the  fin,  as  well  as  are  continuous 
with  the  pectoral  Laterally,  they  pass  beneath  the  branchial 
chamber,  are  connected  sHghtly  with  the  branchial  cartilages, 
and  extend  into  the  gill-covers  between  the  branchial  openings. 
Antero-laterally,  between  the  foremost  gill-opening  and  the 
jaw,  they  pass  over  the  fore  part  of  the  branchial  chamber. 
Here,  as  well  as  between  the  several  branchial  openings,  they 
are  continued  upon  the  dorsum  of  the  animal  as  far  as  the 
lateral  septum,  forming  what  may  be  called  the  *  cervicalis  su- 
perficialis svperiorJ 

This  superior  muscle  is  quite  as  strongly  marked  as  that 
on  the  under  surface  of  the  throat  and  branchial  chamber. 
It  may  be  described  as  arising  on  the  dorsum  of  the  animal 
and  extending  downwards  to  meet  the  inferior  muscle.  Taking 
this  view  of  it,  we  find  it  to  arise  from  the  projecting  upper  and 
back  part  of  the  skulJ,  from  the  anterior  edge  of  the  scapular 
part  of  the  shoulder-girdle  near  the  fin  and,  slightly,  from  the 
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dorsal  surface  of  the  fin,  where  it  represents  the  trapezius  and 
meets  the  latissiTnua  dorsi,  also  from  the  lateral  septum  be- 
tween the  shoulder-girdle  and  the  skull.  In  the  last  situation 
the  fibres  are  traceable  down,  beneath  the  septum,  to  the 
lateral  parts  of  the  vertebrae  and  to  the  fibres  of  the  deep 
portion  of  the  ventral  muscle  passing  forwards  to  the  skull. 
The  fibres  descend  forwards  and  outwards,  over  the  branchial 
chamber  and  the  gill  covers,  and  are  continuous  with  the 
ascending  fibres  of  the  cermcalis  superJiciaKs  infeHor,  They 
pass  over  and  are  slightly  connected  with  the  branchial  car- 
tilages in  the  same  manner  as  the  fibres  of  the  last-named 
muscle  are  related  to  these  cartilages  beneath. 

The  points  of  diflference  between  the  superJicicU  hrachio-cephcdic 
stratum  in  this  animal  and  in  Lepidosiren  (p.  258)  are  slight,  and  are 
caused  partly  by  the  diflference  in  the  gill  openings.  The  segmenta- 
tion  from  the  deeper  part  of  the  stratum  behind  the  girdle  is  less 
distinct  in  the  Dog-fish ;  and  the  stratum  in  front  of  the  girdle  does 
not,  in  this  animal,  expand  over  the  dorsal  muscle  as  it  does  in 
Lepidosiren.  There  is  further  not  that  distinctly  segmented  deeper 
layer  of  the  superficial  stratum  in  or  near  the  mesial  line  which  I 
have  called  'genio-hyoid'  in  Lepidosiren  (p.  261).  The  cervicalis  super- 
fidalis  inferior  I  suppose  to  represent,  as  in  Lepidosiren,  the  in- 
ferior part  of  the  subcutaneus  colli,  the  sterno-cleido-TnastoideuSy  the 
Tnylo-hyoideus,  the  anterior  belly  of  the  digastricus  and  the  genio- 
hyoideus;  while  the  cervicalis  superfidalis  superior  represents  the 
superior  part  of  the  subcutaneus  colli,  the  depressor  mandibvlce,  the 
levator  arcuum,  the  trapezius  with  the  cervico-humerals  and  rhom- 
boids. 

Beneath  the  cervicalis  superficialis  sup.,  which  has  been 
partly  cut  away  in  Fig.  28,  is  seen  a  strong  muscle  {Levator 
scapulas)  arising  from  the  lateral  septum  and  from  the  sides 
of  the  vertebrae  beneath  it.  The  fibres  pass  backwards  and 
downwards  to  be  inserted  into  the.  under  surface  of  the  scapula 
where  they  meet  the  fibres  of  the  lateral  muscle,  which  I  have 
called  serratus,  coming  forwards-  to  the  same  cartilage. 

The  division  and  reflection  of  the  cervicalis  superf.  inf. 
from  the  middle  line,  as  represented,  on  the  right  side  in 
Fig.  29,  brings  into  view  the  continuation  of  the  deeper  layer 
of  the  ventral  muscle,  which  may  be  called  cervicalis  profundus 
( (7.  p,),  from  the  fore  part  of  the  coracoid  to  the  hyoid  and 
the  glossal  cartilage.    It  constitutes  a  thick  well-defined  muscle, 
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like  its  homologue  in  Lepidosireo,  and  presents  transverse 
septa  corresponding  in  number  and  position  with  the  branchial 
cartilages.  At  its  origin  this  muscle,  like  the  cerv.  super/. ,  is 
connected  with  the  coracoidal  septum  as  well  as  with  the 
coracoid ;  and  it  extends  with  the  septum  for  some  little  dis- 
tance upon  the  ventral  aspect  of  the  fin.  The  proper  muscle 
of  the  fin  aLso  derives  origin  from  the  septum  as  well  as  from 
the  coracoid.  The  septum  therefore  brings  into  relation  and 
gives  origin  to  the  cervicalis  sup,  inf.  and  the  cervicalis  prof, 
in  front,  and  to  the  pectoral,  ventral,  and  fin  muscle  behind, 
linking  them  all  together  and  to  the  coracoid \ 

The  fin-muscle  upon  each  surface  is,  in  consequence  of  the 
different  direction  of  its  fibres,  like  the  muscle  upon  the  median 
fins  (see  pp.  257,  280),  in  great  measure  segmented  from  the 
extensions  of  the  lateral  muscle  which  spread  upon  the  fin. 

We  have  traced  the  superficial  stratum  of  the  ventral  muscle 
(cervicalis  superficialis),  over  the  shoulder-girdle  and  over  the 
superficial  branchial  cartilages,  and  the  deep  stratum  {cervicalis 
profundus)  forwards  from  the  coracoid  to  the  hyoid.  The 
deepest  stratum  of  the  ventral  muscle  passes  from  the  deep 
surface  of  the  girdle  upon  the  deep  branchial  cartilages".  Su- 
periorly, beside  the  bodies  of  the  vertebra,  it  is  continued 
from  one  cartilage  to  another,  and  from  the  uppermost  cartilage 
to  the  base  of  the  skull,  forming  a  coutinuous  series  of  alter- 
nating cartilages  and  muscles,  like  the  ribs  and  the  intercostals. 
Furthermore  some  of  the  fibres  are  reflected  from  the  hindmost 
branchial  cartilage  upon  the   oesophagus,  contributing  to  the 

^  The  course  of  the  nerves  to  the  fin  accords  with  the  disposition  of  the 
mnsoles,  as  compared  with  those  of  Lepidosiren  and  of  higher  animals.  They  aU 
pass  behind  the  girdle,  except  one  which  penetrates  the  edge  of  the  girdle  imme- 
diately behind  the  point  of  articulation  of  the  fin.  They  traverse  the  ventral 
muscle  in  a  line  behind  this  point,  having  above  them  the  part  of  the  ventral 
muscle  attached  to  the  scapula  which  I  have  designated  serratus^  and  having  be- 
neath them  the  part  of  the  ventral  muscle  attached  to  the  coracoid,  and  forming 
a  deeper  stratum  than  the  pectoral,  which  represents  the  costo-caracoid. 

'  The  deep  branchial  cartilages,  five  in  number,  commence  above,  that  is 
beneath  the  vertebral  bodies,  by  flattened,  slightly  curved  ends,  in  close  contact 
with  the  mucous  membrane  of  the  pharynx.  At  the  level  of  the  sides  of  the 
bodies  of  the  vertebrae  they  suddenly  tMcken  and  turn  downwards,  running  round, 
in  contact  with  the  pharynx,  to  the  median  line,  where  they  coalesce  with  those 
of  the  opposite  side.  The  superficial  branchial  cartilages  are  nearly  subcutaneous, 
separated  from  the  skin  by  the  fibres  of  the  superficial  cervical  muscles  only.  At 
their  upper  or  vertebral  ends  they  are  connected  by  fibrous  tissue  with  the  deep 
cartilages ;  and  their  lower  ends  expand  and  underlie  the  deep  cartilages  which 
are  also  expanded. 
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muscular  coat  of  that  tube  and  forming  a  diaphragm  between 
the  branchial  and  pericardial  chambers.  Some  of  the  fibres 
also  pass  from  the  oesophagus  to  the  vertebral  column. 

The  muscular  coat  of  the  oesophagus  is  further  augmented 
by  a  small  muscle  on  either  side  which  extends,  from  the  base 
of  the  skull  and  the  foremost  vertebrae,  upon  the  upper  flat 
ends  of  the  branchial  cartilages  and  upon  the  oesophagus. 

A  second  or  post-cardiac  diaphragm  is  formed  by  a  layer 
of  the  fascia  transversalis  reflected  from  the  hinder  edge  of 
the  girdle  upon  the  oesophagus.  It  is  not  accompanied  by  any 
muscular  fibres. 

Ventral  Fin  (Fig.  30).  The  dorsal  muscle  [Gl)  of  the 
ventral  fin  is  broad  and  square-shaped,  and  in  part  continuous 
with  the  superficial  strata  of  the  ventral  muscle,  whereas, 
behind,  it  overlies  the  ventral  muscle  aud  is  easily  dissected 
from  it.  It  thus  aflbrds  a  good  example  of  transition  from 
continuity  with  the  lateral  muscle  to  superposition  with  regard 
to  it.  As  it  descends  upon  the  fin  it  blends  with  the  proper 
muscles  of  the  fin  and  extends  also  upon  the  clasper.  It  repre- 
sents the  gluteus  muocimtcs,  together,  probably,  with  the  sartorius 
and  tensor  vagince  femoris  (see  also  Ceratodus,  p.  283).  I  do  not 
trace  any  of  the  fibres  of  the  caudal  part  of  the  ventral  muscle 
into  the  back  of  this  fin-muscle  or  into  the  back  of  the  fin 
or  the  clasper.  The  caudal  muscle  is,  however,  largely  inserted 
into  the  pelvis  behind,  as  is  the  ventral  abdominal  muscle 
in  front.  Near  the  mesial  line  the  pelvis  quite  inten*upts  the 
ventral  muscle,  cutting  off  the  caudal  from  the  abdominal  part, 
and  lying  in  contact  with  the  visceral  cavity.  More  laterally, 
however,  the  pelvic  cartilage  is  imbedded  in  the  ventral  muscle, 
the  fibres  of  which  are  continued,  on  both  its  superficial  and 
deep  surfaces,  from  the  caudal  to  the  abdominal  region. 

The  following  description  of  three  transverse  sections  of 
the  animal,  together  with  the  drawings  (Figs.  31,  32  and  33) 
and  the  accounts  of  them  at  p.  278,  shew  the  relations  of  the 
lateral  muscles  to  the  septa,  to  the  vertebrae  and  their  processes 
and  to  the  median  fins. 

A  transverse  section  of  the  animal  through  the  anterior 
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dorsal  fin  (Fig.  31)  shows  the  lateral  septum  {£,$,)  passing 
from  the  laterally  projecting  margins  of  the  body  of  the 
vertebra,  quite  on  a  level  with  its  lower  surface  which  is  flat- 
tened or  slightly  concave.  It  first  takes  a  sweep  downwards, 
then  ascends  to  the  part  where  it  appears  on  the  surface. 

Beneath  it,  the  ventral  muscle  is  extended  over  the  abdo- 
minal cavity  and  presents  one  thick  oblique  septum  (G)  indi- 
cating the  commencement  of  the  medio-ventral  part  of  the 
muscle  {M,  V.).  Above  the  lateral  septum  septa  radiate  from 
the  middle  of  the  neural  arch  about  the  position  of  the  articu- 
lating processes.  There  is  no  neural  spine,  or  a  very  short  one. 
The  mediau  neural  septum  is  continued,  from  the  summit  of 
the  neural  arch,  to  the  cartilage  of  the  fin,  and  there  splits 
into  the  septa  {A.  A,)  which  separate  the  fin-muscles,  on  the 
two  sides,  from  the  lateral  muscles.  These  last-mentioned 
septa  resemble  the  other  septa  of  the  lateral  muscle,  though 
they  are  rather  thicker;  and  their  relations  indicate  the  fin- 
muscle  to  be  a  segment  of  the  lateral  muscle.  The  cartilagi- 
nous fin-ray  extends  far  beyond  the  fin-muscle  into  the  fins ; 
and  its  extremity  is  embraced  by  the  homy  subcutaneous  fibres 
of  the  fin,  which  pass  on  either  side  of  it. 

In  a  section  (Fig.  32)  through  the  posterior  dorsal  fin  and 
the  anal  fin  the  lateral  septum  is  seen  passing  from  the  side 
of  the  haemal  canal,  at  a  point  below  the  body  of  the  vertebra, 
about  corresponding  with  the  point,  above,  from  which  a  septum 
passes  from  the  side  of  the  neural  canal,  a  point,  that  is,  answer- 
ing to  the  articulating  processes.  The  neural  spine  is  some- 
what pronounced,  as  is  also  the  haemal.  The  cartilaginous  rays 
extend  into  the  haemal  as  well  as  into  the  dorsal  fin. 

In  a  section  (Fig.  33)  through  the  caudal  fin  the  relations  of 
the  lateral  septum  to  the  htemal  canal  correspond  with  those  in 
the  section  just  described.  The  neural  and  haemal  spines, 
especially  the  latter,  are  much  more  prolonged,  extending 
quite  to  the  bases  of  the  respective  fins;  and  the  homy  fila- 
ments of  the  fins  embrace  their  ends,  much  as,  in  the  dorsal  fin, 
they  embrace  the  free  ends  of  the  cartilaginous  rays.  These 
rays  are  here  absent,  and  there  are  no  fin-muscles. 

Thus  the  neural  and  haemal  spines  are  reciprocal  with  re- 
gard to  the  cartilaginous  rays.     When  these  are  developed 
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and  penetrate  between  the  lateral  muscles  the  spines  are  short 
or  abortive ;  and,  on  the  contrary,  when  the  rays  are  abortive, 
the  spines  run  on  into  the  fins. 


DESCRIPTION  OF  FIGURES.     (PI.  XIII.) 

Fig.  28,  Dissection  of  the  upper  surface  of  the  fore  part  of  the 
Dog-fish,  to  show  the  angular  prolongations  of  the  septa  of  (if.  D,) 
the  medio-dorsal  part  of  the  lateral  muscle.  L.  2>.,  the  latero-dorsal 
part  of  the  same.  L.  F.,  the  latere- ventral,  and  M,  F.,  the  medio- 
ventral.  Lat  d.,  latissimus  dorsi,  which  has  been  partly  reflected 
from  the  fin-muscle.  P,  pectoral.  C,  8.  «.,  cervicalis  superficiaJis 
superior,  its  supra-branchial  portion.     D,  F.,  the  dorsal  fiu. 

Fig.  29.  Dissection  of  the  under  surface  of  the  fore  part  of  the 
Dog-fish.  M,  F,  the  medio-ventral  portion  of  the  lateral  muscle. 
jP,  its  superficial,  or  pectoralis,  layer  advancing  to  the  fin  and  to 
((7.  S.)  the  coracoidal  septum.  C.  8,  {.,  the  cervicalis  superficialis 
inferior,  which,  on  the  left  side  of  the  animal,  is  in  situ,  but,  on  the 
right  side,  has  been  reflected  to  shew  {C,  pr.)  the  cervicalis  profundus, 
and  the  superficial  branchial  cartilages.  The  hinder  fibres  of  the 
cervicalis  pr.  are  seen  passing  upon  the  fin  and  connected  with  the 
fin-muscle.  G.  H.,  the  glosso-hyal.  C.  H.^  cerato-hyaL  B^  bran- 
chiostegal  rays. 

Fig.  30.  Side  view  of  a  portion  of  the  hinder  part  of  the  Dog-fish 
to  show  the  relation  of  the  dorsal  muscle  (Gl^  of  the  ventral  fin  (F.  /*.) 
to  (L)  the  lateral  muscle. '  F,  D,  F,^  the  posterior  dorsal  fin.  CI.  CI., 
the  claspers. 

Fig.  31.  Section  through  the  anterior  dorsal  fin  and  the  body 
wall.  L.  S.,  lateral  septum.  A,  septum  between  the  dorso-latersd 
muscle  and- the  fin-muscle,  passing  to  the  root  of  one  of  the  cartila- 
ginous fin-rays,  and  continued  on,  as  a  median  septum,  to  the  dorsal 
spinous  process.  A\  similar  septum  to  the  fin-ray  above.  B,  septum 
from  neural  arch  separating  D.  L.,  the  dorso-lateral  muscle  from  M.  D., 
the  medio-dorsal  muscle.  (7,  septum  between  (F.  L.)  the  ventro- 
lateral and  (Jf.  F.)  the  medio-ventral  muscle.  The  parts  of  the 
vertebra  which  are  ossified  are  distinguished  from  the  cartilaginous 
parts  by  not  being  dotted. 

Fig.  32.  Section  through  the  post-dorsal  (P.  d.  F.)  and  the  anal 
{A,  F,)  fins.  F,  the  ventral  muscle  behind  the  part  where  it  is 
divided  into  medio-ventral  and  ventro-lateral.  i>,  septum  between 
the  ventral  muscle  and  the  anal  fin  and  fin-muscle.  J,  septum 
between  the  dorsal  muscle  and  the  dorsal  fin  and  fin-muscle. 

Fig.  3l3.  Section  through  the  caudal  fin  showing  the  prolongation 
of  the  neural  and  haemal  spines  into  the  fin.  L,  S.,  lateral  septum. 
j^.  S.  is  the  divided  end  of  an  overhanging  neural  spine;  and  H.  S. 
is  the  divided  end  of  an  underlying  heemal  spine. 


THE  MUSCLES  OF  CERATODUS.      By  Professor 
Humphry.    (Plate  XIV.    Figs.  34  to  38*). 

Lateral  and  Mesial  Fin-Muscles. 

The  lateral  muscle  presents  the  usual  general  piscine  charac- 
ters. There  is,  however,  none  of  the  superficial,  soft,  coloured 
stratum  often  found  over  and  near  the  lateral  septum^  The 
ventral  intermuscular  septa  simply  slant  from  the  lateral  septum 
backwards  and  downwards  to  the  ventral  line.  Traced  inwards 
they  pass  obliquely  forwards  to  the  ribs,  or  to  the  transversalis 
fascia  in  the  trunk,  and  in  the  tail  to  the  haemal  spines  and 
the  median  septum.  Near  the  pectoral  girdle  the  direction  of 
their  slant  is  reversed.  The  dorsal  intermuscular  strata,  at  first, 
slant  backwards  and  upwards  from  the  lateral  septum ;  then 
they  curve  forwards  to  the  line  at  which  the  dorsal  fin-muscles 
impinge  upon  the  lateral  muscle.  Here  the  direction  is  again 
suddenly  changed ;  and  they  slant  backwards  and  upwards, 
through  the  fin-muscle,  with  a  greater  obliquity  than  they 
present  near  the  lateral  septum.  The  septa  in  the  muscle 
extending  upon  the  side  of  the  dorsal  median  fin  are  distinctly 
continuations  of  the  septa  of  the  lateral  muscle,  though  their 
direction  is  somewhat  different.  The  same  disposition  is  ob- 
served throughout  the  tail ;  except  that  as  they  are  traced  back- 
wards the  curves  of  the  septa  disappear;  and  in  the  hinder  part  of 
the  tail  the  septa  extend  as  straight  lines,  obliquely  backwards 
and  upwards,  through  the  dorsal  part  of  the  lateral  muscle  and 
onwards,  with  merely  an  increase  of  obliquity,  through  the  fin- 
muscle.  In  like  manner  the  septa  of  the  ventral  part  of  the 
lateral  muscle,  behind  the  anus,  merely  acquire  an  increased 
slant  backwards  when  they  traverse  the  muscle  upon  the  sides 
of  the  median  fin. 

Near  the  lateral  septum  the  fibres  of  the  lateral  muscle, 
ventral  and  dorsal,  take  an  antero-posterior  direction,  a  direc- 

1  For  the  opportunity  of  dissecting  this  animal  I  am  indehted  to  the  kind- 
ness of  Prof.  Flower,  of  the  Royal  College  of  Surgeons.  It  was  dissected  for  me 
by  Mr  Anningson.  The  anatomy  of  Ceratodus,  with  the  exception  of  the  muscles, 
has  been  fuUy  described  by  Dr  Gunther,  in  an  admirable  paper  contained  in 
the  Phil  Trans,  of  the  Roy.  Soc,  for  1871. 

*  This  was  also  absent  in  Lepidosiren  and  Ceratodus.     See  obs.  p.  294. 
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tion  that  is  parallel  with  the  direction  of  the  septum  and  of  the 
axis  of  the  animal.  As  they  become  more  distant  from  the 
septum  they  acquire  a  slant ;  the  fibres  of  the  ventral  muscle 
inclining  a  little  downwards  and  backwards  and  those  of  the 
dorsal  muscle  a  little  upwards  and  backwards.  Near  the  ventral 
mesial  line  the  direction  of  the  fibres  is  again  antero-posterior ; 
but  near  the  dorsal  mesial  line  the  fibres  still  retain  a  slight 
obliquity.  Dissected  from  without  inwards  the  fibres  of  the 
deeper  parts  of  the  ventral  muscle  are  found  to  preserve  much 
the  same  direction  as  do  those  near  the  exterior;  that  is,  no 
difference  is  traceable  which  would  indicate  an  incipient  divi- 
sion into  external  and  internal  oblique,  such  as  was  observed  in 
Lepidosiren  (p.  256)  and  more  markedly  in  Cryptobranch 
(p.  11).  We  notice  that  as  they  approach  the  interior  they 
become  intermingled  with  an  increasing  number  of  threads 
of  fibrous  tissue  which  take  the  place  of  the  muscular  fibres. 
In  some  places  a  tolerably  distinct  stratum  of  these,  pass- 
ing from  rib  to  rib  or  septum  to  septum,  lies  upon  the  trans- 
versalis  fascia.  There  are  no  muscular  fibres  beneath  the 
level  of  the  ribs  to  represent  a  transversalis  muscle.  This  de- 
creasing proportion  of  muscular  fibres  towards  the  interior  of 
the  abdominal  wall  is  interesting  as  an  indication  that  the 
development  of  its  muscular  tissue  become  less  active  as  we 
approach  the  interior  (see  obs.  on  the  Tadpole,  p.  301). 

The  intermuscular  septal  planes  being  continued  into  the 
muscle  of  the  median  fin,  it  follows  that  the  muscular  planes  are 
likewise  so  continued,  and  that  the  fin-muscle  is  an  extension  of 
the  lateral  muscle.  There  are,  however^  some  distinguishing 
points.  First,  the  direction  of  the  fibres  is  different.  The 
fibres  of  the  fin-muscle  are  nearly  parallel  with  the  fin-rays, 
that  is,  have  a  much  more  vertical  course  than  those  of  the 
dorsal  muscle ;  and  the  change  in  direction  takes  place  suddenly, 
the  fibres  of  the  fin-muscle  impinging  upon  those  of  the  dorsal 
muscle  at  an  angle  which  approaches  to  a  right  angle.  Hence 
the  one  set  are  segmented  from  the  other ;  and  a  layer  of  the 
superficial  fascia,  as  described  in  Lepidosiren,  and  shewn  in 
Fig.  31  of  Dog-fish,  passes  between  them,  covers  the  edge  of  the 
lateral  muscle,  and  meets  its  fellow  in  the  mesial  line,  or  comes 
into  relation  with  the  fin  bones  and  the  vertebral  spines;  while 
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the  other,  or  outer,  layer  is  continued  upon  the  surface  of  the 
fin-muscle  and  the  fin.  The  fin-muscle  and  fin  are  continued  in  a 
channel  between  the  two  fascial  layers  just  mentioned,  and 
are  transversely  segmented  by  septa  crossing  the  channel  and 
continuous  with  the  transverse  septa  of  the  lateral  muscle.  The 
fin-ray  bones  are  ossifications  in  the  meeting-points  of  the  septa 
of  the  two  sides  in  the  median  line;  just  as  the  spinous 
processes  and  ribs  are  ossifications  in  the  median  or  other  parts 
of  the  transverse  septa  of  the  lateral  muscle.  The  fin-muscle  is 
accordingly  divided  into  bundles,  which  correspond  in  num- 
ber with  the  interspinous  and  fin-ray  bones ;  and  each  bundle 
is  inclosed  in  a  fascial  sheath  which  separates  it  from  the 
adjacent  bundles  as  well  as  from  the  lateral  muscle.  Each 
bundle  also  is  composed  of  fibres 'running  parallel  with  the  fin- 
ray  and  springing  from  the  surrounding  sheath,  chiefly  from  the 
basal  part  of  the  sheath  which  rests  upon  the  lateral  muscle, 
but  partly  from  the  septa  which  separate  them  from  the  fibres 
of  contiguous  bundles. 

The  superficial  or  external  fascia  is  unusually  thick.  It 
is  connected  by  areolar  tissue  with  the  derma  on  the  one  side- 
face,  and  with  the  septa  of  the  lateral  muscle  on  the  other ; 
these  connecting  it,  as  in  Lepidosiren  and  Cryptobranch,  with  the 
fibres  of  the  lateral  muscle  and  with  the  deep,  or  internal,  or 
transversalis  fascia.  It  is  also  continuous  with  the  transveraalis 
fascia  along  the  ventral  edge  of  the  animal ;  and,  in  the  abdo- 
minal region,  the  blended  fasciae  of  the  two  sides  are  united  in 
the  median  line,  forming  a  median  septum.  Behind  the  pelvis 
the  blended  superficial  and  deep  fasciae  on  the  one  side  are 
separated  from  those  of  the  other  by  the  bowel  passing  between 
them  to  the  anus ;  and  a  sheath  formed  by  them  is  continued 
upon  it  (see  also  Fig.  23,  0), 


Muscles  of  Pelvic  and  Pectoral  Fins. 

The  cartilaginous  pelvis,  with  its  smooth  anterior,  or  pre- 
pubic,  styliform  cartilage  and  its  lateral  comua,  resembles  that 
of  Lepidosiren  (p.  257  and  Fig.  23) ;  but  the  comua  are  shorter, 
and  each  is  forked  (Fig.  34  (7),  terminating  in  two  blunt  prongs, 
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into  the  hinder  of  which  two  intermuscular  septa  converging 
are  inserted.  Behind,  the  pelvis  terminates  in  a  semilunar 
edge,  with  a  condyloid  projection  on  either  side  for  the  articu- 
lation of  the  paddle-like  fin\ 

The  styliform  process  is  enclosed  in  a  sheath  of  the  blended 
fasciae,  as  in  Lepidosiren.  The  comua  lie  in  the  lateral  muscle, 
the  fibres  of  which  are  attached  to  their  anterior  and  posterior 
surfaces.  The  under  surface  of  the  pelvis  is  covered,  on  each 
side,  by  a  thick  muscular  mass,  the  fibres  of  which  are  parallel 
with  those  of  the  lateral  muscle,  though  they  are  separated  from 
them  by  a  cleft.  This  mass  is  divided  into  two  nearly  equal 
portions — a  median  or  'plantar*  and  a  lateral  or  'dorsal;*  and  the 
line  of  division  between  them  corresponds  with,  and  is  a  conti- 
nuation of,  the  line  of  the  inferior  edge  of  the  fin.  The  dorsal 
or  lateral  portion  {01  Fig.  34)  passes  upon  the  dorsal  or  outer 
surface  of  the  fin ;  and  the  plantar  portion  passes  upon  the  ven- 
tral or  inner  surface  of  the  fin  nearly  to  its  extremity*.  Each, 
in  its  course  upon  the  pelvis  and  upon  the  fin,  is  marked  by 
transverse  inscriptions,  like  those  of  the  caudal  lateral  muscle. 
These  inscriptions  are  transverse  upon  the  proximal  thick  part 
of  the  fin ;  but,  on  the  more  distal  part  of  the  fin,  they  be- 
come oblique,  slanting  from  the  middle  or  axial  line  of  the  fin, 
backwards  and  outwards  towards  the  margin  of  the  fin.  They 
correspond  with  and  overlie  the  lines  of  division  of  the  axial 
cartilage  of  the  fin  into  pieces;  and  they  extend  over  the  raya 
which  pass,  in  a  penniform  manner,  from  those  lines.  They  do 
not  extend  between  the  pieces  of  the  axial  cartilage  so  far  as 
the  margin  of  the  fin,  but  only  about  half-way  from  the  axis  to 
the  margin.  In  the  intervals  between  them  the  muscular  fibres 
are  directed  longitudinally,  parallel,  that  is,  with  the  axis  of  the 
fin.  In  the  more  marginal  parts  of  the  fin  the  muscular  fibres 
slant  ofif  obliquely,  from  the  middle  longitudinal  set,  which  form 
the  proper  muscle  of  the  fin,  towards  the  margin;  and  the  two 
sets  are  to  some  extent  segmented  from  each  other,  in  the  same 

'  Gilnther,  I.  c,  p.  535  and  figures.  In  Ciyptobranch  the  prepubio  cartilage 
is  not  continuous  with  the  pelvic  cartilage,  as  in  Ceratodus  and  Lepidosiren,  but 
jointed  to  it  by  fibrous  tissue.  It  is  also  less  cylindrical  and  small,  and  bifur- 
cates anteriorly  into  two  flat  unsynunetrical  horns. 

'  I  use  the  words  'plantar'  and  *  doisal'  in  reference  to  those  portions  of  the 
fin-muscle,  to  Indicate  their  correspondence  with  the  respecfiye  gronps  of 
muscles  passing  to  the  hind  limb  in  higher  animals. 
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manner  as  the  muscles  of  the  median  fin  of  the  body  and  tail 
are  segmented  from  the  adjacent  parts  of  the  lateral  muscle,  but 
less  distinctly.  Towards  the  extremity  of  the  fin  the  distinction 
between  the  two  sets  becomes  less  marked;  and,  at  last,  the 
middle  set  of  fibres  are  continued  without  interruption  to  the 
edge  of  the  fin  (Fig.  34<).  This  similarity  in  the  construction 
of  this  almost  uniquely  bipinnate  fin  or  paddle  and  in  the 
arrangement  of  its  muscles,  to  the  construction  of  the  tail  and  to 
the  arrangement  of  the  muscles  of  the  tail,  is  highly  interesting. 
It  is  strongly  confirmatory  of  the  view  I  have  formed,  from  the 
dissection  of  this  animal  and  Lepidosiren,  that  the  muscles  of 
the  mesial  fin  are  derivations  from  the  lateral  muscles,  present- 
ing varying  degrees  of  continuity  with,  or  segmentation  and 
separation  from,  them. 

The  muscle  on  the  dorsal  surface  of  the  fin  is  not  derived 
entirely  from  the  girdle.  It  receives  a  direct  accession  from 
the  lateral  muscle  in  the  form  of  fibres  which  converge,  from 
several  of  the  segments  of  the  lateral  muscle,  upon  the  fin,  and 
which  blend  in  one  of  the  septa  of  the  fin  muscle  (Fig.  34,  G'l.). 
Of  these  fibres  the  foremost,  running  parallel  or  nearly  so  with 
those  of  the  lateral  muscle,  are  continued  uninterruptedly  into 
them.  The  hinder  fibres,  crossing  that  muscle  more  at  an 
angle,  are  segmented  from  it,  lie  upon  its  surface,  and  are  with- 
out diflSculty  dissected  from  it,  affording,  like  the  corresponding 
muscle  in  the  Dog-fish  (p.  276,  Fig.  30),  another  illustration 
of  gradual  segmentation  in  consequence  of  increasing  difference 
of  direction. 

The  accession  to  the  dorsal  fin-muscle  represents  not  uncertainly 
the  sheet  of  the  ventral  muscle  extending  upon  the  dorsal  aspect  of 
the  corresponding  limb  in  higher  animals,  which  may  be  partially 
or  wholly  interrupted  by  the  ilium  growing  through  it,  and  which 
becomes  more  or  less  segmented  into  sartoritcs,  tensor  vagince  /emoris, 
and  gluteus.  The  part  of  the  muscle  derived  from  the  pelvis  repre- 
sents the  deeper  glutei^  ka. 

In  like  manner  the  muscle  on  the  ventral  aspect  of  the  fin 
is  not  derived  altogether  from  the  plantar  and  internal  or  mesial 
portion  of  the  sub-pelvic  mass  just  described.  It  is  joined  by 
bundles  of  fibres  from  the  deep  surface  of  the  hinder  or  ischi- 
atic  part  of  the  pelvis;  and,  moreover,  some  of  the  fibres  from 
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the  lower  edge  of  the  ventral  muscle  passing  forwards  from  the 
tail  {PI',  Fig.  36)  are  reflected  into  it. 

This  accession  to  the  plantar  fin-muscle  from  the  caudal  part  of 
the  ventral  muscle  may  be  regarded  as  representing  the  caudo-appen- 
dicular  series  of  Urodelans  which  are  variously  segmented  into  caudo- 
pedaly  caudo-crural  and  caudo-femoraL 

The  disposition  of  muscles  upon  the  pectoral  fin,  which  is 
also  a  bipinnate  paddle,  resembles  closely  that  of  the  muscles 
upon  the  ventral  fin,  except  that  they  are  formed  altogether  by 
fibres  passing  from  the  girdle,  there  being  no  accessions  from 
the  lateral  muscle,  no  correspondents,  that  is,  with  the  latissi- 
mus  dorsi  and  pectoralis.  The  fibres  that  arise  from  the  sca- 
pular part  of  the  girdle — the  part  above  the  joint  with  the  fin — 
form  a  '  scapulo-brachiar  muscle,  which  passes  upon  the  dorsal 
aspect  of  the  fin;  and  the  fibres  that  arise  from  the  coracoid 
part  of  the  girdle — the  part  beneath  the  joint  with  the  fin — 
form  a  '  coraco-brachiar  muscle  which  passes  upon  the  ventral 
aspect  of  the  fin. 


Brachio-Cephalic  Muscles. 

Traced  forwards  the  ventral  muscle  does  not  give  off,  as  in  Le» 
pidosiren,  a  superficial  brachio-cephalic  muscular  stratum;  though 
the  superficial  fascia,  which  represents  it,  is  continued  forwards 
over  the  girdle  to  the  jaw.  A  representative  of  the  cervical  or 
cephalic  portion  {cervicalis  superfidalis)  of  this  muscular  stratum 
is,  however,  found  in  front  of  the  pectoral  limb-girdle  in  the 
form  of  a  muscular  layer  composed  of  fibres  or  bundles  passing 
transversely,  or  in  a  slightly  curvilinear  manner,  over  the  gill- 
cover  (Fig.  34,  C,  8.),  Traced  upwards  these  fibres  do  not  reach 
the  lateral  septum,  but  are  attached  to  the  girdle  (the  scapular 
part  of  it)  above  the  fin,  to  the  supra-scapula,  and  the  back- 
wardly  projecting  cartilaginous  occipital  angle  of  the  cranium. 
Anteriorly,  they  encounter  and  are  attached  to  the  opercular 
and  sub-opercular  bones,  the  hinder  ends  of  which  project  into 
and  interrupt  the  layer,  and  to  the  lower  jaw.  Inferiorly,  they 
extend  beneath  the  throat,  and  are  lost  in  the  extension  of  the 
superficial  fascia.     By  this  means  only  they  acquire  connection 
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with  the  rest  of  the  ventral  muscle.  They  take  chiefly  a  trans- 
verse direction,  and  bear  close  resembJance  to  the  corresponding 
cervicalis  superficialis  of  Lepidosiren  and  Dog-fish.  The  re- 
flection of  it,  as  in  Fig,  37,  shews  it  to  be  inserted  strongly  into 
the  cerato-hyoid  cartilage  ((7.  Ed),  also  into  the  jaw  near  its 
angle,  as  well  as  into  the  opercular  bones,  and  into  the  body 
of  the  jaw  (M)  between  the  angle  and  the  symphysis.  There 
are  not  any  fibres  running  forwards  from  the  hyoid  to  the 
symphysis  and  corresponding  to  those  which  in  Lepidosiren 
(p.  261)  I  have  supposed  to  represent  the  anterior  belly  of  the 
digastric. 

This  muscle  is  mentioned,  and  partly  described  by  Gunther,  p.  525. 
Lying  beneath  the  outer  or  posterior  half  of  the  suboperculum, 
closely  united  with  and  projecting  beyond  it,  so  coming  into  relation 
with  the  fibres  of  the  muscle  just  described,  is  a  remarkable  plate  of 
cartilage,  represented  at  S.  o,  c.  Fig.  37,  which  is  not  mentioned  by 
Gunther.  It  is  quite  separate  from  all  the  cartilages  of  the  skull, 
and  is  connected  only  with  the  suboperculum,  though  lying  near  the 
hinder  ""edge  of  the  cerato-hyoid  cartilage.  There  is  not  any  similar 
cartilage  under  the  opei'oulum ;  for  the  small  cartilage  described  as 
pre-operculum  by  Gunther  is  quite  separate  from  the  operculum. 

Beneath  the  cervicalis  superficialis,  near  the  middle  line,  is 
the  muscle  which  I  have  described  in  Lepidosiren  (p.  259,  and 
Dog-fish,  p.  273),  as  the  deep  layer  of  the  cervicalis  superfidalia. 
In  this  animal  it  is  more  separate  from  the  remainder  of  the 
cervicalis  sup.  than  it  is  in  Lepidosiren;  and  it  constitutes  a 
distinct  genio-coracoid  {G.c,  Fig.  37).  It  is  flat,  riband-like, 
and  attached  behind  to  half-an-inch  of  the  anterior  edge  of  the 
coracoid  cartilage,  and  of  the  epicoracoid-bone  (p.  294),  near  the 
middle  line.  It  extends,  forwards,  to  the  under-surface  of  the 
hinder  edge  of  the  mandible  near  the  symphysis.  It  passes 
beneath  the  hyoid,  and  is  not  connected  with  it ;  still  its  fore- 
part may,  and  probably  does,  represent  the  genio-hyoid  of 
other  animals  or  the  hyo-mental  (p.  325). 

The  DEEP  LAYER  OF   THE  BRACHIO-CEPpALIO   EXTENSION  is 

disposed  much  as  in  Lepidosiren.  It  first,  in  its  lateral  part, 
encounters  the  peculiar  bone,  or  first  rib,  which  appears'  to  be 
formed  in  the  lateral  part  of  one  of  its  septa.  From  the  ante- 
rior and  outer  surface  of  this  bone  is  given  off"  a  thick  muscle 
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(serratus),  which  is  a  continuation  of  this  stratum,  to  the  under- 
surface  of  the  scapula.  A  little  more  anteriorly  and  near  the 
middle  line  the  brachio-cephalic  is  inserted  into  the  coracoid 
cartilage  and  the  epicoracoid  septum  which  quite  interrupt  it. 
In  front  of  the  coracoid  it  is  continued  as  a  thick  muscle^  but 
without  septa,  to  the  hyoid  forming  a  coraco-hyoid,  the  repre- 
sentative apparently  of  the  stemo-hyoid.  The  middle  part  is 
inserted  into  the  base  of  the  cone-shaped  glosso-hyal  by  a  flat 
tendon  which  passes  beneath  the  basi-hyal.  The  fibres  of  its 
lateral  part,  which  are  situated  in  rather  a  deeper  level,  are 
inserted  into  the  basi-hyal. 


DESCRIPTION    OP    THE    PIGURES    OP    CERATODXTS 

(PL  XIV.). 

Pig.  34.  A  side-view  of  the  animal,  shewing  2),  the  dorsal,  and 
F,  the  ventral  muscle,  and  the  lateral  septum  between  them. 

Fj  the  styliform  prepubic  cartilage  turned  out  of  its  median 
sheath,  and  inclined  upon  the  left  side  of  the  ventral  muscle.  G, 
comua  of  pelvic  cartilage.  GL,  dorsal-fin  muscle  passing  from  the 
pelvis,  upon  the  dorsal  surface  of  the  ventral  fin.  Gl/,  accession  to 
dorsal-fin  muscle  from  lateral  muscle.  Ay  the  anus.  S,  F,^  the 
superficial  fascia  reflected  from  the  outer-sur&oe  of  the  ventral 
muscle.  It  joins  {T)  the  transversalis  &i8cia  coming  from  the  inner- 
surface  of  the  ventral  muscle.  The  two  united  are  continued  upon 
the  boweL  0.,  opercular  bone.  S,  0.,  sub-opercular  bone.  C.  8.  «., 
cervicalis  superficialis  superior  muscle  (its  supra-branchial  portion) 
passing  over  gill-cover.  C.Br,,  coraco-brachial  mass  passing  upon 
the  ventral  aspect  of  the  fin.  S,  Br,,  scapulo-brachial  muscle  passing 
upon  the  dorsal  aspect  of  the  fin. 

Pig.  35.  A  piece  of  the  lateral  muscle  with  one  of  the  myotomes 
dissected  out  to  shew  the  sclerotome,  or  intermuscular  septum,  /.  M,, 
passing  inwards  and  forwards  above  and  below  the  lateral  septum  to 
F,  the  fin-ray  bone,  and  R,  the  rib,  in  which  it  terminates,  as  well 
as  in  the  side  of  the  body  of  the  vertebra  between  them.  Rj  a 
rib  in  front.  The  transversisJis  fascia  is  seen  between  the  two  ribs 
with  an  outer  coating  of  tendinous  fibres  which  slant,  from  above 
downwards  (ventrally)  and  forwards,  in  a  direction  that  is  difiEerent 
from  those  of  the  muscular  fibres  above  them,  and  corresponding  with 
that  usual  in  internal  intercostals  or  depressores  costarum.  The  cat 
ends  of  the  fibres  of  the  ventral  muscular  bundles  are  seen  in  frt>nt 
of  the  gap ;  whereas  the  doi*sal  fibres  have  been  cleared  away  in  the 
corresponding  situation,  and  the  ander-sur£Eu;e  of  the  septum  next 
adjacent  has  been  there  exposed. 
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Eig.  36.  The  pelvis  and  fin  with  part  of  the  lateral  muscle. 
Py  the  prepubic  cartilage.  GLy  the  dorsal  muscle  from  pelvis  to  fin, 
and  GVj  the  accession  to  it  from  the  ventral  muscle.  The  latter  has 
been  divided  and  reflected  to  shew  PL,  the  plantar  muscle  from  the 
pelvis  to  the  fin,  and  Pl,\  the  accession  to  it  from  the  caudal  part  of 
the  ventral  muscle. 

Fig.  37.  Dissection  of  the  deeper  muscles  in  the  under-surface 
of  the  throat.  F,  the  ventral,  or  brachio-cephalic  part  of  the  ventral 
muscle.  S,  F,y  superficial  fascia  passing  over  (7,  the  coracoid  to 
Sy  the  symphysis  of  the  mandible.  G*8,8,y  cervioalis  superficialis 
superior  inserted  into,  S,  o.,  the  sub-operculum,  S,  o,  c,  the  sub- 
opercular  cartilage.  G,  A.,  the  cerato-hyal,  and  J/,  the  mandible. 
C.  H,y   the  coraco-hyoid   inserted   into   G,h.y    the    gloaso  hyal,   and 

B,  h,y  the  basi-hyal.  G,  c,  the  genio-coracoid  of  the  right  side.  G,c  ,y 
the  genio-coracoid  of  the  left  side  turned  back  in  its  middle  and 
hinder  part.     G.  Br,,  coraco-brachial. 

Fig.  38  shews  the  connection  of  the  fore  part  of  the  ventral 
or  brachio-cephalic  muscular  mass,  and  its  septa  with  the  coracoid. 

C.  C,  the  coracoid  cartilage.  C",  ^e  epicoracoid  bone.  The  muscular 
fibres  have  been  left  near  the  middle  line,  but  dissected  away  more 
laterally  to  shew  the  septa  which  here  slant,  from  the  surface,  back- 
wards and  inwards.  The  foremost  septum  is  continued  into  the 
coracoid.  The  next  has  the  peculiar  rib-bone,  i?,  projecting  into  it. 
It  is  continued  into  that  bone.  G,  Br,y  the  coraoo-braohial  muscle 
extending  from  the  girdle,  beneath  the  joint  with  the  fin,  upon  the 
ventral  surface  of  the  fin.  S,  Br.y  scapulo-brachial  muscle  extending 
from  the  girdle,  above  the  joint  with  the  fin,  upon  the  dorsal  surface 
of  the  fin. 


NOTES  ON  THE  MUSCLES  OF  THE  GLASS-SNAKE. 

Pseudopus  Pcdlasii  \    By  Pbofessor  Humphry. 

The  hind-limb  is  a  mere  slight  scaly  projection  from  the  margin 
of  the  ventral  axticular  plate,  where  the  latter  is  being  rounded 
oflf  to  form  the  anterior  wall  of  the  cloaca.  The  pelvic  girdle  is 
attached,  above,  to  the  transverse  process  of  one  vertebra". 

^  This  aoimal  was  disseoted  for  me  by  Mr  Anningson, 

'  The  Uinm  extends  a  little  above  the  transverse  process;  and  the  inner 
side  of  the  iliiun  is  applied  upon  the  extremity  of  the  transverse  process  (the 
second  behind  the  last  rib) ;  a  ball  and  socket  is  formed,  the  round  end  gf  the 
transverse  process  being  reoeived  in  a  shallow  socket  in  the  ilium ;  and  there  is 
a  synovial  cavity  with  a  thick  surrounding  capsule.  The  arrangement  permits 
the  lower  ends  of  the  two  pelvic  bones  to  swing  backwards  and  forwards  upon  an 
axis  traversing  the  transverse  processes  of  £e  two  sides.    This  movement  is 
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Beneath,  it  is  free  in  the  abdominal  wall,  i.  e.,  not  connected 
with  that  of  the  opposite  side.  The  small  osseous  limb  marks, 
by  its  point  of  connection  with  the  pelvis,  the  division  between 
the  iliac  and  the  pubischiatic,  or  ischiatic,  parts  of  the  pelvis. 

The  rectus  abdominis  is  a  more  distinct  and  continuous 
sheath  than  in  the  Snakes  I  have  seen.  It  is  joined  by  the 
successive  bundles  of  the  obliquus  extemus  abdominis  passing 
from  the  ribs  into  its  upper  or  abdominal  surface.  Traced  back 
it  is  quite  interrupted  by,  or  inserted  into,  the  pubischiatic 
bone ;  and  the  hindmost  division,  or  bundle  of  the  external 
oblique  muscle  is  inserted  with  it,  and  above  it,  i.e.  deeper 
than  it,  into  the  same  bone. 

Examined  more  carefully  the  rectus  abdominis  (Jtongissimus 
abdominis  of  Furbringer*)  is  found  to  be  composed,  first,  of 
bundles  directed,  forwards  and  outwards  into  it,  from  the 
extremity  of  the  ribs  and  the  costal  cartilages,  the  hindmost 
of  the  bundles  being  attached  to  the  mesial  part  of  the  pelvic 
bone  (they  resemble  detached  portions  of  external  intercostal 
muscles) ;  secondli/,  of  bundles  passing  backwards  and  down- 
wards, into  it  from  the  ribs  nearer  the  vertebrae.  These  two 
sets  of  bundles  lie  in  the  same  oblique  lines;  and  they  are 
confluent  in  the  substance  of  the  rectus.  That  muscle  may 
therefore  be  said  to  be  formed,  either  of  bundles  passing  from 
the  ribs  near  the  vertebrae  into  it,  travelling  for  a  distance  in  it, 
and  then  leaving  it  to  be  attached  to  the  free  ends  of  the 
ribs  and  the  costal  cartilages ;  or,  it  may  be  described  as  being 
formed  of  fibres  which  take  the  opposite  direction,  that  is, 
arising  from  the  free  ends  of  the  ribs,  joining  it,  and  then 
leaving  it  to  be  inserted  into  the  ribs  near  the  vertebrae*. 

These  bundles  run  chiefly  into  the  deeper  surface  of  the 


restricted  by  a  fibrons  band  connecting  the  ilium  with  the  transverse  process 
next  in  front  of  it,  the  transyerse  process  that  is  next  behind  the  last  rib.  In 
an  articulated  skeleton  in  the  Cambridge  Museum  the  ilium  is  connected 
directly  with  the  transverse  processes  of  two  vertebrae. 

The  limb  consists  of  one  longer  bone  next  the  pelvis,  carrying  a  smaller 
bone,  a  mere  nodule,  npon  its  end.  These  bones  should  scarcely  be  named 
tibia  and  femur.  They  are  as  much  representatives  of  the  other  limb-bones  as 
of  these  two. 

^  Die  Knocken  undMttskeln  der  Extremitdten  der  sehlangen&knlichenSauriem, 
von  Max  Fiirbringer.    Leipzig,  1870. 

^  This  is  the  case  also  in  Snakes;  though  in  them  the  bundles  are  finer  and 
nm  more  into  the  scutes,  and  form  a  less  distinct  antero-posterior  mnsole. 
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lateral  part  of  the  rectus.  Its  more  mesial  part  is  formed, 
wholly  or  nearly,  of  antero-posteriorly  directed  fibres*. 

Behind  the  pubischiatic  bone  is  a  continuation  of  the  series 
of  external  oblique  muscular  fibres,  backwards,  to  the  cloaca 
and  into  the  caudal  muscle  on  the  side  of  the  cloaca,  so  con- 
stituting an  ischio-cloacalis  and  an  ischio-coccygeus.  These, 
it  will  be  understood,  are  separated  from  the  rectus  and  the 
obliquus  by  the  pelvic  bone. 

Kadiating  forwards  and  inwards  to  the  middle  line  from 
the  median  extremity  of  the  pubischiatic  bone  is  a  pyramidalis. 
It  is  quite  distinct,  though  thin  ;  and  it  is  broad.  It  lies  along 
the  inner  side  of  the  rectus ;  and  the  pyramidales  of  the  two 
sides  occupy  the  space  on  the  ventral  surface  of  the  abdo- 
men which  is  left  uncovered  by  the  recti  diverging  as  they 
pass  backwards  to  the  pubischiatic  bones*.  This  muscle  is  not 
described  by  Furbringer. 

The  gracilis  passes  from  the  pubischiatic  bone,  where  it  is 
partially  continuous  with  the  rectus  abdominis^  into  the  inner 
or  plantar  side  of  the  limb,  and  is  attached  to  both  the  bones 
of  the  limb.  Beneath  the  gracilis  some  deeper  fibres,  passing 
from  the  pubischiatic  bone  to  the  upper  limb-bone,  represent 
the  adductors. 

The  deeper  stratum  of  the  abdominal  muscle,  the  stratum, 
that  is,  beneath  the  level  of  the  obliquus  extemus  and  the 
rectus,  which  extends  more  laterally  than  they,  and  in  which 
the  ribs  are  situated,  and  which  therefore  corresponds  with  the 
obliquus  internum,  if  traced  backwards  is  found  to  pass,  in  great 
measure,  superficial  to  the  ilium,  into  the  ventral  caudal  muscle. 
Some  fibres  are,  however,  inserted  into  the  ilium ;  and  a  tole- 
rably distinct  part  of  it  passes,  from  the  hindmost  rib,  to  the 
ilium,  constituting  a  quKidratus  lamborum  and  representing 
serially  the  intercostals. 

If  this  internal  oblique  stratum  is  traced  forwards, 
from  the  tail,  a  larger  number  of  its  fibres  are  found  to  be 
inserted  into  the  hinder  edge  of  the  ilium,  constituting  an 
iliO'Caudcd ;  and  one  distinct  bundle  of  fibres  is  found  to  pass 

^  These  might  be  described  as  a  third  set.     Thej  are,  however,  probably 
<K>ntintioiis  mdirectly  with  the  others. 

'  See  similar  disposition  in  Pteropns,  Joum*  AnaU 


290  PROFESSOR  HUMPHRY. 

beneath  the  ilium  and  to  terminate  in  a  tendon  which  runs  on 
into  the  abdominal  muscles ;  so  that  though  the  ilium  lies  deep 
it  does  not  lie  quite  so  deep  as  it  does  in  Snakes,  the  ventral 
muscle  being  partially  inserted  into  it  and  even  partially 
travelling  beneath  it. 

When  the  layer  of  the  abdominal  muscle  travelling  over  the 
ilium  is  divided,  a  muscle  is  seen  passing  from  the  outer  sur- 
face of  the  ilium  upon  the  upper  limb-bone.  It  is  a  repre- 
sentative of  the  deep  glutei. 

We  do  not  discover  any  part  sufficiently  distinct  to  deserve 
the  name  rectus  femoris ;  though  such  a  muscle  is  described  \>y 
Furbringer. 

The  transverscdis  stratum  of  the  abdominal  muscles  is  repre- 
sented by  a  sheet  of  muscular  fibres  passing  from  the  sides  of 
the  bodies  of  the  vertebrse,  forwards  and  laterally,  upon  the 
under  surface  of  the  ribs,  so  forming  depressores  costarum. 
Some  of  these  are  traceable  beneath  three  or  four  of  the  ribs. 
They  decrease  in  thickness  as  they  extend  laterally ;  and  they 
are  scarcely  traceable  beneath  the  mesial  parts  of  the  ribs.  The 
nerves  lie  between  them,  on  the  one  side,  and  the  ribs  and  the 
more  superficial  strata,  on  the  other  side.  There  is  no  sub- 
vertebral  rectus.  The  rectus  capitis  is  strong,  arising  from  the 
anterior  five  or  six  vertebrae,  also  from  the  side  of  the  haemal 
spines  of  the  three  foremost  vertebrae,  and  is  inserted  into  the 
lateral  part  of  the  occipital  It  encroaches  upon  the  region 
usually  occupied  by  the  hngus  colli.  These  two  muscles  are 
however,  as  before  shewn  (p.  17),  segments  from  one  sub- 
vertebral  mass* 

Brachio-Cephalic  Muscles. 

Near  the  girdle  the  components  of  the  rectus  abdominis  muscle 
radiate  and  separate  into  planes.  The  most  superficial  passes 
over  the  sternum  and  girdle,  beneath  the  throat,  over  the 
lower  jaw  and  side  of  the  neck,  and  is  lost  in  the  tissue  upon 
the  back  of  the  neck  and  head,  thus  constituting  the  sub- 
cutaneus  coUi. 

Next  beneath  this,  and  crossing  the  direction  of  its  fibres, 
is  a  tolerably  defined  muscle,  the  depressor  moMdibtdce  (cervici 
submaosiUaris  of  FUrbringer),  arising  from  the  fibrous  tissue 
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over  the  cervical  spines  and  running,  forwards  and  downwards, 
to  the  side  of  the  angle  of  the  lower  jaw. 

A  little  in  front  of  the  clavicle  these  two  muscles  are  blended 
in  a  transverse  inscription  about  two  lines  in  length.  This  is 
supposed  to  be  a  representative  of  the  acromion  by  Rudinger. 
It  extends  also  through  the  subjacent  stratum. 

The  next  plane,  partially  interrupted  by  attachment  to  the 
sternum  and  clavicle,  is  continued  forwards.  Its  more  mesial 
portion  runs  under  the  clavicle,  beneath  the  throat,  to  the  hyoid 
and  lower  jaw  as  superficial  stemo-hyoid  (Furbringer)  and  geni(h 
hyoid,  hyo-mentcd,  and  mylo-hyoid.  The  more  lateral  part — ster^ 
no-cleido-mastoid — a  flat  band  slightly  connected  on  its  deeper- 
surface  with  the  clavicle  \  runs  to  the  back  of  the  suspensorium 
(squamous  or  mastoid).  It  is  superficially  interrupted  or  di- 
vided into  two^an  anterior  and  a  posterior  part — ^by  the  in- 
scription above  mentioned. 

More  laterally  still,  that  is,  above  the  stemo-mastoid  and 
rather  on  a  deeper  level  than  it,  arising  from  the  anterior  edge 
of  the  upper,  and  scapular  part  of  the  clavicle,  and  on  the 
same  level  with  fibres  of  the  stemo-hyoid  and  continuous 
with  it,  is  a  muscle  which  is  called  by  Furbringer  a  part  of 
the  stemo-mastoid,  but  which  appears  to  me  more  properly 
to  be  called  trapezius.  It  passes  forwards  to  be  inserted  into 
the  back  of  the  suspensorium,  immediately  behind  the  stemo- 
mastoid,  with  which  it  is  more  closely  connected  near  the  skull 
than  it  is  near  the  girdle. 

These  constitute  the  superficial  brachio-cephalic 
STRATUM;    those    next     described     constituting     the     DEEP 

BRACHIO-CEPHALIC   STRATUM. 

The  third,  or  deepest  plane  of  the  ventral  muscle  passing  to 
the  girdle,  consists,  first,  of  a  broad  muscle  passing  from  the 
first  rib,  in  nearly  its  whole  length,  to  the  hinder  edge  of  the 
deeper  surface  of  the  scapula ;  secondly,  of  a  broad  bundle  from 
the  mesial  part  of  the  second  rib  to  the  hinder  edge  of  the 

^  It  is  rather  remarkable  that  the  olavide  in  its  npper  or  scapular  part  is 
in,  that  is  interrapts,  this  plane.  Whereas  in  its  lower  or  stemad  part  it  lies 
beneath  it,  and  interrupts  the  deepest  plane  of  the  brachio-oephalio  mass.  The 
snperfioial  stemo-hyoid  muscle  passes  quite  superficially  with  regard  to  the 
olavide,  with  the  exception  of  a  few  of  its  lateral  fibres  which  are  continuous 
with  the  trapezius,  and  which  are  attached  to  the  clavicle ;  whereas  the  deep 
stemo-hyoid  is  interrupted  by  the  clavicle. 
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scapula ;  iJiirdly,  of  a  narrower  longer  bundle  from  the  mesial 
part  of  the  third  rib  to  the  hinder  edge  of  the  coracoid  near 
the  sternum  and  to  the  sternum.  It  passes  on  also  over  the 
coracoid  to  the  clavicle.  Fourthly ^  a  long  thin  band  is  attached 
to  the  coracoid.  It  runs  nearly  straight  backwards  over  about 
a  dozen  ribs  and,  finally,  blends  with  the  intercostals.  Of  these, 
the  first  two  appear  to  belong  to  the  'serratus'  group,  a(nd  the 
last  two  to  the  '  costo-coracoid  *  group.  The  absence  of  a  limb 
precludes  the  opportunity  of  ascertaining  whether  the  nerves 
to  the  limb  pass,  as  they  usually  do,  between  the  two  groups \ 

The  levator  scapulce  is  a  continuation  of  this  plane  onwards 
from  the  anterior  edge  of  the  upper  part  of  the  scapula,  beneath 
the  trapezius,  to  the  transverse  process  of  the  first  cervical 
vertebrae. 

A  sterno-hyoidevs  profundus  (Fiirbringer)  passes  from  the 
anterior  edge  of  the  sternum  to  the  hyoid.  It  is  not  distinctly 
continuous  with  any  of  the  preceding.  It  is  interrupted  by 
the  clavicle ;  and  the  hinder  part  of  it  is  called  episterno-davi' 
cularis  by  Fiirbringer.  A  few  fibres  passing  from  the  stemiun 
to  the  coracoid  constitute  a  sterno-coracoidews. 

Sterno-costaiis  [triangularis  sternz)  radiates,  from  a  tendinous 
attachment  to  the  hinder  surface  of  the  sternum,  upon  the 
deeper  surface  of  several  of  the  foremost  ribs :  it  is  in  the 
stratum  of  the  transversalis.     There  is  no  trace  of  diaphragm. 

Scaleni  are  continuations  forwards  of  the  muscles  between 
and  upon  the  ribs  to  the  cervical  transverse  processes.  One  slip 
reaches  the  lateral  part  of  the  occipital. 

Latissimus  dorsi  (trapezius  of  Fiirbringer)  is  small  and 
thin,  arising  from  the  spines  of  five  or  six  vertebrae  behind  the 
girdle.  It  is  in  the  same  plane  with  the  trapezius  but  does 
not  reach  it.  Its  fibres  converge ;  and  the  flat  muscle  formed 
by  them  passes  over  the  dorsal  surface  of  the  scapula,  lying 
upon  the  scapular  cartilage  but  derivmg  no  fibres  from  it,  and 
is  inserted  into  the  hinder  edge  of  the  clavicle. 

Near  the  scapula  it  is  joined  by  a  bundle  from  the  rectus 
abdominis^  which  is  a  serial  continuation  of  the  bundles  passing, 
from  the  lateral  part  of  the  rectus,  to  the  ribs  near  the  vertebne. 

^  Nob.  2  and  3  are  described  by  Budinger  as  PectorcUU  minor^  by  Ftirbringer 
AS  8temo-co8to  scapularis^ 


ON    THE   DISPOSITION    OF    MUSCLES    IN    VERTE- 
BRATE  ANIMALS.    By  Professor  Humphry  ^ 

The  locoraotory  system  of  a  vertebrate  animal  consists,  funda- 
mentally, of  a  successional  series  of  alternating  transverse 
skeletal  and  muscular  planes  which  extend  nearly  through  the 
outer  wall  of  the  animal.  I  say  nearly  through,  for  in  and 
around  the  axial  line,  and  in  the  immediate  mesial  plane, 
this  alternation  does  not  exist.  The  skeletal  elements  here 
form  a  continuous  structure  composed,  in  the  axial  line, 
during  the  early  foetal  state,  and  persistently  in  the  Lancelet, 
of  a  simple  cartilaginous  notochordal  streak,  but  usually,  at  a 
later  period,  of  cartilaginous  or  osseous  pieces  articulated  directly 
together  or  connected  by  ligamentous  material.  This  vertebral 
column  extends  throughout  the  whole  length  of  the  animal ;  and 
cartilaginous  or  osseous  processes  run  out  from  it,  or  in  con- 
nection with  it,  more  or  less  transversely,  and  serve  as  levers 
to  aid  the  muscles  besides  fulfilling  other  purposes.  It  is 
obvious,  however,  that  these  processes  must,  in  proportion  to 
their  length  and  unyielding  character,  limit  the  range  of 
movement  of  the  axial  pieces  upon  one  another  and  so  lessen 
the  flexibility  of  the  animal.  Accordingly,  in  the  circumfer- 
ential regions,  especially  in  the  directions  in  which  move- 
ment is  most  required,  the  skeletal  parts  are  not  osseous 
or  even  cartilaginous,  but  are  membranous  and  composed  of 
fibrous  plates  extending  from  the  axial  osseous  or  cartilaginous 
structures  to  the  skin.  This  may  be  the  case  throughout  the 
whole  of  the  muscular  stratum  as  in  the  Lancelet,  where  the 
membranous  septa  extend  from  the  skin  down  to  the  noto- 
chordal sheath  and  blend  with  it.  The  muscular  planes  occupy 
the  intervals  between  the  osseous  processes  and  between  the 
fibrous  plates,  the  latter  being  continuous  with  the  osseous 
axial  pieces  and  their  processes. 

'^  The  anatomical  points  mentioned  in  this  paper,  unless  otherwise  specified, 
are  aU  from  notes,  published  in  the  Joum,  of  Anat.,  or  in  manuscript,  of  dissec- 
tions made  by^  Mr  Anningson  or  myself.  I  have  not  been  able  to  inyestigate  the 
now  oopious  literature  of  the  subject  so  much  as  I  could  have  wished. 
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This  arrangement  is  found  most  distinct  in  the  simplest 
parts  of  the  lower  vertebrates,  as  throughout  the  Lancelet 
and  in  the  caudal  region  of  Fishes  and  Urodelans.  The  struc- 
ture of  that  region,  with  its  longitudinal  divisions  caused  by 
the  dorsal,  neural  and  lateral  septa,  and  its  transverse  divisions 
caused  by  the  transverse  septa,  has  been  described  in  the 
Cryptobranch  (p.  3)^ 

The  transverse  skeletal  planes,  membranous,  cartilaginous 
and  osseous,  are  sometimes  called  '  sclerotomes  *  and  the  trans- 

^  I  shonld  observe  that  the  angular  spaces  left  between  the  longitadinal  divi- 
fiions  are  not  always,  as  in  Cryptobranch,  occupied  by  fat.  In  the  Fish  the 
dorsal  and  ventral  furrows  are  often  partly  occupied  by  the  dorsal  and  anal  fins 
(see  pp.  256, 277) ;  and  the  lateral  furrows  are  commonly  occupied  by  muscular 
fibres  which  bear  the  transverse  septa,  but  which  are  more  closely  connected  with 
the  skin,  and  peel  off  with  it  more  easily  than  the  rest  of  the  lateral  muscle. 
These  fibres  are  more  vascular  than  ordinary  muscular  fibres ;  and  in  a  piece 
which  I  examined  from  a  Dace  they  contained  more  oil  than  the  other  mus- 
cles. Stannius  {Handbuch  der  Zootomie,  n.  112)  says  that  they,  in  addition, 
present  microscopically  the  appearance  of  tissue  in  process  of  conversion  into 
muscle.  I  did  not  find  that  to  be  the  case.  With  the  exception  of  the  excess 
of  oil,  they  presented  the  usual  microscopical  characters  of  striped  muscle. 

Stannius  (ii.  93)  uses  the  terms  'epaxonisch^  and  *hypaxonisch'  to  indicate 
the  muscles  above  and  below  the  axial  vertebral  line.  Huxley  {The  Anatomy  of 
Vertebrate  Animals)  uses  the  terms  *  episkeletal'  and  *  hyposkeletal*  to  indicate  the 
muscles  situated  respectively  above  and  below  the  endoskeleton,  and  developed 
from  above  and  beneath  the  protovertebrsB.  Strictly  speaking,  however,  all  the 
muscles  are  inter  skeletal;  forasmuch  as  the  intermuscular  septa  extend,  from 
the  transversalis  fascia  to  the  skin,  through  the  entire  thickness  of  the  muscular 
layer  which  appears  to  be  primarily  and  essentially  one,  and  which  is,  for  aught 
we  know,  all  developed  from  the  same  embryonic  protovertebral  stratum ;  and 
the  skeletal  tissues  undergo  chondrification  and  ossification  in  certain  parts  only 
and  in  certain  planes.  The  parts  in  which  these  changes  take  place  are  chiefly 
in  and  near  the  axial  line.  The  plane  in  which  chondrification  and  ossification 
occur  is  almost  exclusively  the  middle  one ;  and  ossification  without  chondrifi- 
cation— i.  e.  from  membrane — ^is  most  frequent  in  the  superficial  muscular 
plane ;  though  it  may  take  place  much  deeper,  as  in  the  instances  of  the  para- 
sphenoid,  or  sub-basal,  bone  and  the  vomer.  I  am  not  here  speaking  of  the  epi- 
dermal, or  superficial  dermal,  tissues  which  may  also  be  changed  into  homy 
matter,  cartilage  or  bone.  The  ossifications  in  this  epidermal  layer  are  as  dis- 
tinct from  those  in  the  outer,  or  subcutaneous,  muscular  plane  as  these  are  from 
the  chondrifications  and  ossifications  in  the  middle  muscular  plane,  or  more  so ; 
and  I  do  not  think  this  distinction  has  been  quite  sufficiently  kept  in  mind.  It 
must  not  be  forgotten  that  the  *  cartilaginous,'  the  *  membranous,*  and  the  *  epi- 
dermal' ossifications  may  be  blended,  and  that  the  two  former  are  particularly 
liable  to  be  so.  Indeed,  those  that  begin  in  cartilage  are  usually  enlarged  by  the 
addition  of  membrane  bone.  Histologically,  there  is  perhaps  no  essential 
difference  between  the  two. 

It  is,  I  think,  far  better  to  reserve  the  prefix  '  epi'  to  designate  the  bones — 
membrane  bones — which  are  formed,  usually,  though  as  above  mentioned  not 
always,  in  the  superficial  muscular  or  subcutaneous  strata,  and  thereby  distin- 
guish them  from  the  subjacent  cartilage  bones  with  which  they  are  often  closely 
related.  Thus  the  '  epistemals '  and  the  'epicostals'  are  indicated  to  be  bones 
found  in  the  tissue  overlying  the  sternum  and  the  costsB ;  and  i^e  *  epieoraooids' 
are  bones  or  bony  plates  formed  oyer,  or  upon,  perhaps  blended  mtib,  the 
coxacoids. 
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Terse  muscular  planes  between  them  'myotomes/  Very  rarely, 
however,  are  the  planes  truly  transverse.  They  commonly 
slant  with  more  or  less  obliquity,  backwards  or  forwards, 
from  the  axial  line  towards  the  circumference.  An  additional 
and  more  perplexing  element  of  confusion  is  imported  by 
the  membranous  or  fibrous  portions  of  the  sclerotomes — the 
intermuscular  septa  as  they  are  called — not  preserving  a  uni- 
foiTa  direction,  but  slanting  first  one  way  then  another,  first 
backwards  and  then  forwards,  or  vice  versA,  as  they  are 
traced  from  the  upper  or  dorsal  edge  of  the  animal  Thus 
they  acquire  a  more  or  less  waving  or  zigzag  line ;  and  their 
8upei*ficial  margins  come  to  deviate  considerably  from  the 
lines  of  their  deeper  margins  and  the  lines  of  the  osseous 
vertebral  processes  to  which  they  are  attached.  Moreover 
the  several  curves  or  angles  so  formed  may  be  produced  to 
a  great  length.  Especially  is  this  the  case  near  the  mesial 
line,  above — ^in  the  'mesio-dorsal'  part  of  the  lateral  muscle. 
Here  the  angles  of  the  septa  are  often  prolonged  to  a  con- 
siderable distance;  and  in  some  Fishes  (Bream  and  Dog-fish) 
they  are,  near  the  surface,  thickened  into  tendons  with  the 
muscular  fibres  on  the  two  sides  of  each  passing  obliquely 
between  it  and  the  adjacent  septa,  which  has  the  effect  of 
allowing  the  traction  of  a  large  number  of  muscular  fibres 
to  be  brought  to  bear  upon  a  given  point  or  points  (p.  271, 
Fig.  28).  Where  this  occurs  the  intermuscular  septa  cease 
to  run  directly  into  the  skin  or  to  retain  their  close  con- 
nection with  it;  for  the  cutaneous  terminal  filaments  become 
converted  into  loose  areolar  tissue.  Hence  the  tendinous  septa 
as  well  as  the  intervening  muscular  planes,  near  the  dorsal 
median  line,  in  the  Fishes  above  mentioned  and  in  others, 
are  allowed  to  glide  with  greater  freedom  beneath  the  skin 
than  are  the  more  lateral  and  ventral  muscles,  which  are 
bound  to  the  skin  by  the  intermuscular  septa  running  from 
the  axial  osseous  structures  into  it. 

A  further  change  consists  in  the  isolation  of  the  pro- 
longed and  tendinous  superficial  parts  of  the  septa  from  one 
another,  and,  to  a  greater  or  less  extent,  from  their  muscular 
contingents,  as  well  as  from  the  deeper  and  the  superficial 
structures;    so  that  they  run  alone  to  their  destinations  and 
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admit  of  traction  without  hindrance.  This  is  effected  by  the 
conversion  of  the  surrounding  connecting  structures  into  loose 
tissue,  as  just  mentioned  in  the  case  of  their  isolation  from 
the  skin.  Such  a  condition  we  find  developed  to  perfection 
in  the  numerous  delicate  muscles  and  tendons  which  lie 
along  the  sides  of  the  dorsal  spinous  processes  of  Snakes. 

Thus,  by  comparatively  simple  stages  of  transition,  the 
elongated  longitudinal  dorsal  muscles  are  brought  into  rela- 
tion with,  or  reduced  from,  the  simple  primary  transverse 
muscular  strata;  and  it  is  to  be  remarked  that  while  this 
change  takes  place,  usually  in  some  degree  and  in  many 
instances  to  the  extent  I  have  mentioned,  in  the  upper  or 
'  mesio-dorsal'  part  of  the  lateral  muscle,  the  transverse  dis- 
position is  commonly  maintained  through  the  visceral  region, 
at  any  rate  in  the  opposite  and  lowest,  or  'mesio-ventral' 
part  of  the  same  muscle.  Witness  the  transverse  direction 
of  the  septa  when  they  are  persistent  in  the  rectus  abdominis 
and  in  its  extensions  into  the  neck  and  the  tail. 

So  much  for  the  variations  in  the  fibrous  plates  or  septa 
of  the  skeletal  structure.  Then,  with  regard  to  the  muscles  be- 
tween them.  These,  in  the  simple  condition,  occupy  the  in- 
tervals between  the  septa  and  are  composed  throughout  of 
fibres  passing,  antero-posteriorly,  from  one  septum  to  another. 
Through  the  medium  of  the  septa  the  fibres  of  one  compart- 
ment are  connected  with  those  of  the  adjacent  compartment, 
and  also  with  the  subcutaneous  fascia  and  the  skin,  as  well 
as  with  the  osseous  structures  of  the  skeleton  and  the  inter- 
nal or  transversalis  fascia.  I  have  already  mentioned  that 
where  the  septa  are  very  oblique  the  muscular  fibres  between 
them  usually  take  an  oblique  direction  also. 

Sometimes  the  fibres  at  one  part  of  the  thickness  of  the 
lateral  muscle  take  an  oblique  direction  different  from  those 
at  another  depth.  This  alone  is  sufficient  to  cause  a  cleavage 
into  planes;  and  the  cleavage  usually  extends  through  the 
septa  as  well  as  between  the  muscular  fibres,  so  causing  the 
separation  of  one  or  more  superimposed  muscular  sheets  which 
are  thus   rendered   capable   of   moving   upon    one    another  \ 

^  The  cleavage  of  a  muscle  into  two  planes,  in  consequence  of  a  difference  in 
the  direction  of  its  superficial  and  deep  fibres,  is  well  illustrated  in  the  |»€ctoraIif 
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The  Cryptobranch  (p.  10)  and  the  Lepidosiren  (p.  256)  oflfer  ex- 
amples of  the  cleavage  being  confined  to  the  muscular  elements 
without  involving  the  septa.  When  the  cleavage  involves  the 
septa  these  may  remain  (p.  258).  Commonly  they  disappear, 
more  or  less  completely,  throughout  the  thickness  of  the  muscu- 
lar substance.  A  continuity,  or  ankylosis  of  the  musculai*  fibres 
of  the  several  compartments  is  thus  established ;  and  all  trace 
of  the  primary,  transversely  segmeDted,  myotomic  arrangement 
is  obliterated  \ 

Even  without  an  alteration  in  the  direction  of  the  muscu- 
lar fibres  a  cleavage  into  superficial  and  deeper  planes  may 
take  place;  and  it  may  take  place  completely  or  partially. 
Thus  a  superficial  stratum  of  muscular  fibres,  having  the  same 
or  a  different  direction  from  those  beneath  them,  may  be 
quite  severed  from  the  deeper  strata.  It  may  retain  here 
and  there  connection  with  the  skin  only,  so  forming,  as  is 
the  case  with  portions  of  the  pannicle,  a  purely  'cutaneous' 
or  as  commonly  designated  'subcutaneous'  muscle ;  or  it  may 
retain,  at  one  or  lifiore  places,  a  connection  with  the  deeper 
strata  of  the  muscle  or,  through  remnants  of  the  transverse 
septa,  with  the  osseous  skeleton.  Thus  it  may  be,  as  nume- 
rous varieties  of  the  pannicle  shew,  a  'musculo-cutaneous'  or 
*osseo-cutaneous'  muscle*.  Lastly,  a  given  layer  may  be  severed 
from  the  deeper  strata  in  a  part  only  of  its  length,  and  may 
retain  a  connection,  through  the  septa,  which  as  already 
mentioned  are  equivalent  to  tendons,  at  both  ends,  either 
with  the  subjacent  muscle  or  with  the  subjacent  skeleton;  wit- 
ness some  of  the  dorsal  muscles,  the  muscles  passing  to  the 
girdles,  and  many  others.  That  is  to  say,  a  superficial  or  cuta- 
neous stratum  may  be  segmented  more  or  less  completely 
from  the  rest  of  the  muscular  system;    and  various  strata  of 

majc/r  of  Cyclothurus  (Joum.  Anat.  vr.  25),  and  still  better  in  that  of  the  Wild 
Cat,  in  which  there  are  no  less  than  four  layers. 

1  This  is  exemplified  even  in  the  Myxinoid  fish  Bdellostoma;  and  the  con- 
trast between  the  absence  of  inscriptions,  or  '  ligamenta  intermuscularia^*  in  the 
oblique  muscles,  and  their  presence  in  the  straight  muscles,  is  well  shewn  in 
Tab.  I.  accompanying  Muller's  well-known  paper,  Abhandl.  Berlin.  Akad.  1834. 

*  In  Pteropus  {Joum.  Anat.  ui.  299),  the  cutaneous  muscles  are  connected  with 
the  skull,  the  sternum,  the  coracoid,  the  pelvis,  and  the  femur,  thus  presenting 
nnnsually  numerous  and  good  examples  of  *osseo-cutaneouB'  muscles.  They 
are  also  remarkably  weU  developed  and  have  several  osseous  connections  in  the 
H6dg<9hog. 
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the  remaining  deeper  portion  may  be  more  or  less  completely 
segmented  from  each  other. 

It  is  a  very  common  thing  for  the  muscular  fibres  to  miss,  that 
is,  to  pass  over  or  under,  one  or  more  septa,  as  in  the  case  of  the 
erector  spine  and  the  subcostals.  In  these  instances,  and  others  of 
the  like  kind,  the  muscular  fibres  are  continued  through,  or  are 
ankylosed  through,  the  septal  tissue  which  has  disappeared  as  such, 
owing  to  the  embryonic  tissue  of  the  intermuscular  septa  undergoing 
the  same  histological  change  as  the  muscular  parts.     See  p.  301. 

A  muscular  plane,  or  any  part  of  it,  may  also  be  divided 
longitudinally  into  portions  or  sectors  by  cleavages  similar  to 
that  by  which  itself  was  separated  from  the  strata  above  or 
beneath  it. 

Thus  from  the  simple  primary,  transversely  segmented,  late- 
ral muscle,  on  either  side  of  the  animal,  the  various  muscular 
forms  may  be  eUcited.  Moreover  the  differences  in  the  muscu- 
lar systems  of  different  animals,  and  in  different  though  serially 
homologous  parts  of  the  same  animal,  may  in  great  measure  be 
explained  by  variations  in  the  number  of  the  strata  or  of  the 
sectors,  or  by  variations  in  the  depths  at  which  the  several 
strata  have  been  detached,  or  in  the  points  at  which  the  several 
sectors  have  been  separated.  Hence,  although  general  corre- 
spondence may  be  indicated,  precise  homology  must  not  be  too 
closely  pressed. 

The  processes  which  I  have  mentioned  may  be  recapitulated 
as  follows :  1,  varieties  in  the  inclination  and  direction  of  the 
septa;  2,  prolongation  of  the  angles  of  the  septa  caused  by 
increased  inclination  and  flexure ;  3,  separation  of  the  thus 
prolonged  septa  with  their  appended  muscular  fibres,  indivi- 
dually or  in  groups,  into  independent  muscles ;  4,  variation  in 
the  direction  of  the  muscular  fibres;  6,  cleavage  into  planes 
and  into  sectors  reaching  to  various  depths ;  6,  fusion  or  anky- 
losis of  the  muscular  segments  by  the  establishment  of  conti- 
nuity through  the  septa. 

In  the  three  highest  ordens  of  vertebrates,  if  we  exclude  the 
vertebral  processes,  the  ribs,  the  hyoid  and  the  limb  girdles,  which 
are  ossifications  in  the  deeper  parts  of  the  septa,  and  the  tendons 
of  the  dorsal  muscles,  which  are  modifications  of  the  septa,  the 
intermuscular  septa  are  represented  only,   or  chiefly,  by  the 
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inscriptions  in  the  rectus  abdominis,  biventer  cervicis,  digastric 
and  omo-hyoid,  by  occasioDal  inscriptions  in  the  stemo-hyoid 
and  stemO'thyroid,  by  the  clavicle  or  the  inscription  which, 
in  camivora  and  some  others,  is  substituted  for  it  between  the 
trapezius  and  the  deltoid,  and  by  Foupart's  ligament. 

The  fibres  in  these  animals  retain  their  simple  antero- 
posterior direction  between  the  successive  skeletal  septa  in  the 
instances  of  the  interspiTiales  and  intertransversales  and  in  the 
recti'ohdominis^  though  in  the  last  some  of  the  septa  have  been 
obliterated.  In  the  semispinales  the  fibres  run  obliquely  be- 
tween the  successive  skeletal  structures  and  also  in  the  inter^ 
costales.  In  these  last,  the  direction  of  the  obliquity  varying  at 
two  parts  of  the  depth  between  the  successive  ribs,  two  strata 
are  formed  resembling  the  two  strata  of  external  and  internal 
oblique  between  the  successive  ribs  and  septa  in  the  abdomen 
of  Cryptobranch  (p.  10).  These  and  other  variations  will,  how- 
ever, be  mentioned  as  we  proceed. 

Reverting  to  the  plan  of  the  construction  of  the  locomotory 
system  of  a  vertebrate  animal,  we  have  found  it  to  consist  of  a 
series  of  transverse,  alternating,  skeletal  and  muscular  planes  or 
discs,  traversed  by  an  antero-posterior  axial  line,  the  whole 
being  enclosed  in  an  external  fascial  sheet  which  is  also  part  of 
the  skeletal  system  and  which  lies  beneath  the  skin.  A  trans- 
verse section  shews  that  each  disc  is  in  two  lateral  halves 
applied,  as  it  were,  upon  the  axial  line  which  is  formed  by  the 
notochord  or  the  vertebral  bodies.  Each  half  constitutes  one 
side  of  the  animal  Owing  to  the  obliquity  with  which  the 
planes  or  discs  slant  from  the  axial  line,  a  transverse  section 
passes  through  both  the  muscular  and  the  skeletal  planes  and 
shews  their  relative  disposition.  Such  a  section  indicates  the 
locomotory  system  of  an  animal  to  consist  on  each  side  of  a 
fascial,  or  skeletal,  tube  enclosing  a  muscular  cylinder,  which 
last  is  traversed  by  transverse  or  oblique,  fascial  or  skeletal 
planes.  The  approximated  sides  of  the  skeletal  tubes  are 
flattened  against  each  other,  above  and  below  the  axial 
line;  and  becoming  fused  here  in  great  part  of  their  extent 
they  form  mesial  septa  passing,  dorsally  and  ventrally,  from 
the  ajdal  line. 

This  is  well  illustrated  by  the  section  of  the  tail  of  a  Tad- 
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pole  (Fig.  41)  ^  in  which  the  fascial  walls  on  either  side,  ascend- 
ing and  descending  from  the  notochord  and  enclosing  the  nennJ 
and  haemal  canals,  meet  and  so  form  the  dorsal  and  haemal 
septa.  These  run  peripherally  into  the  upper  and  lower  mem- 
branous edges  of  the  tail,  where  they  are  joined  by  the  fascial 
layers  from  the  exterior  of  the  lateral  muscle.  Thus  each  mem- 
branous edge  of  the  tail  is  composed,  essentially,  of  four  sheets 
— the  two  mesial  sheets  which  are  blended  together  and  form 
the  septum,  neural  or  haemal,  and  the  two  external,  or  lateral 
sheets  which  are  derived  from  the  superficial  covering,  or  fascia, 
of  the  lateral  muscle.     It  is  interesting  to  observe  that  at  the 

1  The  specimens  of  Pseudis  Tadpole,  from  which  the  drawings  were  made, 
were  kindly  sent  me  by  Mr  Mivart. 

Description  of  Figures  of  the  Pseudis  Tadpole  (PL  XV.). 

Fig.  89. — Side  view  of  the  animal,  shewing  the  lateral  muscle  of  the  tail.  This 
at  the  hinder  part  is  in  interrupted  fragments,  which  are  seriaUy  arranged  in 
rows  with  wide  septa  between  the  rows.  Further  forwards  the  muscular  fibres 
are  more  developed,  filling  in  the  rows  and  diminishing  the  intervals  between 
them.  A  pin  {C)  is  placed  in  the  cloacal  opening ;  another,  above  B,  is  in  the 
branchial  opening.  Above,  and  in  front  of  the  branchial  opening,  is  the  eye. 
The  smaU  hind  limb  is  seen  on  the  hinder  wall  of  the  visceral  cavity,  or  rather 
in  the  furrow  between  it  and  the  tail,  above  L. 

Fig.  40. — The  visceral  cavity  laid  open  in  a  specimen  more  advanced  where 
the  cavity  is  more  elongated.  The  transversely  marked  ventral  portions  of  the 
lateral  muscle  are  seen  extending,  from  the  tail,  along  the  sides  of  the  bodies  of 
the  vertebrsB,  and  projecting  into  the  visceral  cavity,  with  an  interval  between 
them  leading  down  to  the  hsemal  passage  which  has  ceased  to  be  a  covered 
canal,  and  is  merely  a  channel.  The  wall  of  the  visceral  cavity  has  been 
turned  back ;  and  the  commencing  development  of  its  muscle  is  shewn,  in  iso- 
lated tracts,  by  fine  muscular  fibres  arranged  in  rows  between  broad,  white  (sep- 
tal) lines. 

Fig.  41. — A  transverse  section  at  about  the  middle  of  the  tail.  The  large 
central  circle  is  the  notochord,  with  a  small  neural  canal  above  and  a  small 
hsBmal  canal  below. — J).  F.^  the  dorsal,  or  neural,  membranous  fringe. — F.  J*., 
the  ventral,  or  haemal,  membranous  fringe.  The  neural  septum  extends  from 
•the  notochord  up  the  middle  of  the  one,  and  the  hsemal  septum  down  the  mid- 
dle of  the  other.  The  sides  of  both  are  formed  by  extensions  of  the  membrane 
covering  the  lateral  muscle.  The  base  of  each,  between  the  mesial  septum  and 
the  external  membrane,  is  occupied  by  soft  succulent  tissue  which  is  separated 
from  the  lateral  muscle  by  an  offset  from  the  external  enveloping  membrane. 

Fig.  42. — A  section  through  the  animal,  made  at  the  back  part  of  the  vis- 
ceral cavity,  and  seen  from  in  front.  Z>.  F.,  the  dorsal  fringe  with  the  neural 
septum  descending,  through  its  middle,  to  the  neural  canal  and  the  notochord. 
Beneath  the  latter  is  the  haemal  passage  at  the  bottom  of  a  deep  channel  be- 
tween the  lateral  muscles  of  the  two  sides,  or,  rather,  between  the  plates  of  the 
haemal  septum,  which  have  not  coalesced,  and  which  separate  the  haemal  chan- 
nel from  the  lateral  muscles.  Beneath  this  channel  is,  (7,  the  cloacal  tube.  A 
is  the  wide  posterior  cul-de-sac  of  the  abdominal  wall,  with  the  muscular  fibres 
beginning  to  be  developed  in  rows  between  the  paler  lines,  which  indicate  the 
'future  septa. 

Fig.  43. — ^A  section  farther  forwards.  A,  the  abdominal,  or  visceral,  wall 
ascends,  is  reflected,  higher  on  the  sides  of  the  lateral  muscle,  reaching  to  the 
dorsal  part  of  that  muscle.  The  haemal  channel  is  wider  and  forma  part  of  the 
visceral  cavity. 
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extremity  of  the  tail  (Fig.  39),  as  well  as  along  its  upper  and 
lower  edges,  the  membranous  sheets  alone  exist,  the  muscular 
fibres  being  absent ;  so  that  the  mesial  and  external  membra- 
nous plates  are  in  contact.  A  little  in  front  of  the  extremity  of 
the  tail  the  muscular  fibres  begin  to  appear,  in  patches,  separa- 
ting the  external  from  the  mesial  plates.  The  patches  are  in 
broken  rows ;  still  they  succeed  one  another  in  serial  order.  Gra- 
dually, as  they  are  traced  forwards,  the  rows  are  filled  up  and  the 
membranous  interspaces  between  them  become  reduced  to  the 
narrow  intermuscular  septa;  while  the  muscles,  increasing  in 
thickness,  acquire  the  semicircular  or  ovoid  form  which  is  seen 
on  either  side  of  the  median  line  in  a  transverse  section  (Fig. 
41).  It  is  thus  perceived  that  the  membranous,  or  intermus- 
cular, element  is  the  first  formed,  that  the  muscular  fibres  are 
produced,  or  added  in  it,  that  the  intermuscular  septa  and 
fascial  sheets  are  remnants  of  it,  and  that  these  give  way,  in 
greater  or  less  degree,  before  the  force  of  muscular  development. 

Usually,  in  other  animals,  ossification  takes  place,  to  a 
greater  or  less  extent,  around  the  notochord,  giving  rise  to  the 
bodies  of  the  vertebrae,  and  extends  into  the  ascending  and 
descending  mesial  laminae,  forming  the  neural  and  haemal 
arches  and  spines.  In  Fishes  (Figs.  31,  32  and  33)  it  also  often 
extends  into  these  laminae,  where  they  stretch,  like  the  mem- 
branous fringe  of  the  Tadpole's  tail,  beyond  the  confines  of  the 
lateral  muscle.  Thus  are  formed  the  fin-ray  bones,  which,  like 
the  septa,  are  double,  actually  or  potentially;  and  muscular 
fibres  are  formed  upon  them.  These  have  the  same  relations 
to  the  membranous  laminae,  and  the  same  segmentation,  as  the 
fibres  of  the  lateral  muscles,  and  are,  indeed,  extensions  of 
them,  though  they  take  a  different  direction,  and  are,  con- 
sequently, segmented  from  them  (p.  257). 

In  front  of  the  tail,  in  the  visceral  region,  the  mesial 
haemal  laminae  are  kept  apart;  and  the  visceral  cavity  is 
formed  between  them.  In  other  words,  they  are  spread  out 
over  it,  and  form  the  fascia  tranaversalis.  This  separation  of 
them  may,  in  the  hindmost  region  of  the  visceral  area,  be  con- 
fined to  the  marginal  part  of  the  haemal  septum:  thus,  in 
Fig.  39  of  the  Tadpole,  the  cloacal  tube  and  aperture  are  seen  to 
lie  at  the  junction  of  the  membranous  caudal  firinge  with  the 
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abdomen ;  and  they  are  the  result  of  a  want  of  adhesion  of  the 
mesial  laminse  which  form  that  fringe.  In  the  Fish  the  cloacal 
fissure,  or  separation,  of  the  mesial  laminae,  usually  extends 
deeper  into  the  region  of  the  haemal  spines,  which  are,  accord- 
ingly, bifurcate  and  arch  transversely  over  this  part  of  the 
visceral  cavity  instead  of,  as  in  the  tail,  occupying  a  median 
position,  and  each  pair  being  fused  into  a  single  process.  In 
front  of  the  cloacal  region,  and  through  the  rest  of  the  visceral 
cavity,  with  occasional  exceptions  near  the  head,  the  separation 
of  the  mesial  laminae  extends  down  to  the  vertebrae,  splitting 
the  haemal  arches  of  the  two  sides  quite  asunder,  and  laying  the 
haemal  canal  open  to  the  visceral  cavity.  Towards  the  fore  part 
of  the  visceral  cavity  the  mesial  laminae  and  the  haemal  arches 
are  pressed  so  far  upwards  upon  the  vertebral  bodies  that  the 
arches  come  to  occupy  the  place  of  ribs. 

The  wall  of  the  visceral  cavity  is  thus  formed  by  the  sepa- 
rated and  expanded  haemal  plates,  and  not  merely  by  those 
parts  of  the  plates  upon  which,  in  the  tail,  the  lateral  muscle 
is  formed,  but  by  those  parts  also  which  form  the  membranous 
haemal  fringe  in  the  Tadpole's  tail,  and  in  which  the  subcaudal 
or  anal  fin  is  formed  in  the  Fish.  In  the  Tadpole  it  is  chiefly 
this  latter,  membranous,  fringe-like  part  which  becomes  ex- 
panded ;  for  the  lateral  muscle  (the  ventral  portion  of  it)  is 
continued,  without  much  alteration,  from  the  tail,  forwards, 
through  the  abdomen  \  as  represented  in  Figs.  40,  42  and  43. 
These  figures  further  shew  the  manner  in  which  the  membra- 
nous part  is  spread  out  and  is  reflected  upon  the  sides  of  the 
lateral  muscles,  so  as  to  give  greater  space  for  the  contents  of 
the  visceral  cavity ;  and  they  shew  the  mode  in  which  the 
development  of  the  abdominal  muscles  is  commencing  in  the 
thickness  of  the  wall  by  broken  serial  rows  of  muscular  fibres 
with  intervening  septal  lines,  upon  which  the  muscular  trans- 
formation gradually  encroaches,  in  the  same  manner  as  the 
development  of  the  lateral  muscle  is  progressing  at  the  end 
of  the  tail  (Fig.  39).  Further,  in  Fig.  40,  an  extension  from 
the  sides  of  the  lateral  muscle  is  seen  to  be  proceeding  into  the 
hinder  part  of  the  abdominal  wall.    In  the  Fish,  the  part  of 

^  It  is  reduced  and  becomes  the  quadratus  lumborum  in  the  Frog. 
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the  haemal  plate  in  which,  in  the  tail,  the  lateral  muscle  is 
developed  becomes,  in  the  abdomen,  more  expanded  than  it 
does  in  the  Tadpole,  and  forms,  at  any  rate,  the  ventro-lateral 
(  V.  L.,  Fig.  31)  portion  of  the  body-wall.  It  is  not  improbable 
that  the  part  in  which,  in  the  tail,  the  anal  sub-caudal  fin  is 
developed  is  continued  forwards  into  the  abdomen  as  the  mesio- 
ventral  (M.  F.,  Fig.  31)  portion  of  the  body-wall.  Of  this,  how- 
ever, I  cannot  be  sure,  the  two  parts  ( V.  L,  and  M,  L.)  being, 
as  we  might  expect  from  their  development  in  one  continuous 
haemal  plate,  blended  into  one  'lateral'  muscle \  There  can, 
however,  be  little  doubt  that,  as  pointed  out  by  me,  in  a  paper 
"  on  the  Homology  of  the  Mesial  and  Lateral  Fins  of  Fishes,*'  in 
this  Journal,  Vol.  V.,  the  ventral  and  pectoral  fins  and  their 
muscles  are  formed  from  the  same  serial  elements  as  the  sub- 
caudal  or  anal  fins  and  their  muscles. 
I  will  now  consider,  briefly, 


The  Dorsal  Muscles  of  the  Trunk, 

that  is,  the  muscles  situated  above  the  lateral  septum.  These, 
though  numerous,  in  accordance  with  the  number  of  the 
vertebrae  that  require  to  be  moved  upon  one  another,  do  not 
present  much  variety  or  much  interest  in  different  animals. 
In  the  Fish  the  dorsal  mass  from  which  they  are  derived  indi- 
cates a  division  into  an  upper  or  ' mesio-dorsal'  and  a  lower  or 
'latero-dorsal'  part.  This  division  corresponds  on  the  whole 
with  that  into  the  spinalis  and  longissimus  dorsi  and  the  sacro- 
Iwmhalis  parts  in  higher  animals.  Such  incipient  longitudinal 
segmentation  is  less  marked  in  Cryptobranch,  Perennibranch, 
and  Lepidosiren,  than  it  usually  is  in  Fishes.  It  is  seen  again 
in  the  Salamanders. 

The  dorsal  muscles  may  be  arranged,  as  follows,  in  two 
divisions : 

First,  those  in  which  the  fibres  retain  the  primary  antero- 
posterior  direction  and  pass  between  corresponding  parts  of  con- 
tiguous or  distant  vertebrae.     Those  connected  with  contiguous 

^  Supposing  this  view  to  be  correct,  the  sternal  ribs  and  the  stemmn  would 
be  serial  representatives,  not  of  the  haemal  processes  but,  of  the  osseous  ele- 
ments of  the  soboaadal  fin^the  fin  ray-bones — of  the  Fish. 

21—2 
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vertebrae  are  commonly  designated  in  accordance  with  the  parts 
of  the  vertebrae  between  which  they  pass.  Thus  they  are  called 
'  Interspinales',  *  Intertransversales^  and  '  Interobliqui*  or  'In- 
teraccessorii\  The  foremost  of  them  is  the  Rectus  capitis  pos- 
ticus minor.  They  are  developed  in  proportion  to  the  mobility 
of  the  parts  between  which  they  pass,  that  is,  they  are  most 
developed  in  the  neck  and  loins,  and  least  in  the  back.  In  the 
back  the  intertransversales  and  interspinales  are  sometimes 
merely  ligamentous.  In  the  more  superficial  members  of  this 
series  the  fibres  sometimes  leap  over  one  or  more  segments  to  a 
distant  point.  This  is  caused  by  the  superficial  fusion  of  two 
or  more  septa,  owing  to  the  non-development  of  muscular  fibres 
between  them,  or  by  the  superficial  obliteration  of  one  or  more 
septa  from  the  extension  of  muscle-development  through  them, 
producing,  in  the  one  case,  an  elongation  of  septum  or  tendon, 
and,  in  the  other,  an  elongation  of  muscle.  In  this  manner  are 
formed  the  spinalis  dorsi  and  spinalis  colli  and  the  several  parts 
of  the  erectores  spince.  The  last,  it  may  be  observed,  often 
overlap,  to  some  extent,  and  are  connected  with  the  ventral 
parts  of  the  skeleton,  viz.,  the  iliac  bones  and  the  ribs,  parts, 
that  is,  which  lie  beneath  the  lateral  line. 

The  second  division  includes  the  muscles  in  which  the  fibres 
have  an  oblique  direction  and  pass  between  non-corresponding 
parts  of  contiguous  or  distant  vertebrae,  for  instance,  from 
transverse  process  to  spine,  or  from  spinous  process  to  trans- 
verse process.  The  obliquity  is  therefore  in  two  directions, 
giving  rise  to  two  sets,  the  fibres  of  which  cross  one  another. 
In  the  one  set  the  fibres  pass  from  spinous  processes  outwards 
and  forwards  to  the  transverse  processes;  and  in  the  other  set, 
which  is  on  the  whole  in  a  deeper  plane,  the  fibres  pass  from 
the  transverse  processes  mwards  and  forwards  to  the  spinous 
processes.  The  more  superficial,  spino-transverse  or  ow^wardly 
directed,  set  comprises  the  obliquu^  capitis  inferior,  and  the 
splenius  capitis  and  colli.  The  deeper,  transverso-spinous  or 
inwardly  directed,  set  comprises  the  ohliquus  capitis  superior, 
the  compleams  with  the  hiventer^  the  semispinalis  colli  and  dorsi, 
the  multifidv^  and  rotatores  spinas. 

The  dissections  of  Cryptobranch  (Fig,  20)  and  of  Lepidosifen 
(Fig.  25)  show  conclusively  that  the  temporal  muscle  is  a  pro- 
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longation  of  the  dorsal  muscle  forwards  from  the  neck,  beside 
the  cranial  neural  arches,  over  the  suspensorium,  to  the  lower 
jaw,  and  that  the  temporal  fascia  is  the  continuation  of  the 
fascial  aponeurosis  of  the  dorsal  muscle.  They  render  it  pro- 
bable that  the  masseter  and  external  pterygoid,  and  also  the 
ocular  muscles,  are  an  extension  of  the  same  series.  According 
to  this  view  the  temporal  ridge  which,  in  most  vertebrates, 
shuts  off  the  masticatory  muscles  from  the  rest  of  the  dorsal 
system,  may  be  regarded  as  an  ossification  of,  or  an  ossification 
extending  into,  a  transverse  intermuscular  septum,  an  ossifica- 
tion, that  is,  in  the  superficial  stratum  of  the  dorsal  muscle 
passing  upon  the  head. 

The  ligamentum  nuchce  and  the  interspinous  ligaments,  as 
well  as  the  ligamentous  bands  tying  the  skin  to  the  several 
spinous  processes,  are  modifications  of  the  longitudinal  median 
septum  which  I  have  already  (pp.  254,  300)  described. 

The  modifications  of  the  dorsal  muscle  in  the  tail  do  not 
require  any  special  description.  It  may  be  sufficient  to  remark 
that  in  cases  where  the  pelvis  is  absent  or  rudimentary,  as  in 
the  Porpoise,  the  portion  of  it  called  erector  spince  is  continued 
uninterruptedly  from  the  lumbar  to  the  caudal  region. 

The  Ventral  Muscle 

is  subject  to  much  greater  modifications  in  the  different  regions 
of  its  course  than  is  the  dorsal.  In  the  hinder  part  of  the  tail 
it  much  resembles  the  dorsal  muscle  of  the  same  pai't ;  but,  an- 
teriorly, the  symmetry  between  the  muscles  above  and  below 
the  lateral  line  is  destroyed  by  the  expansion  of  the  ventral 
muscle  over  the  visceral  cavity,  by  the  formation  of  the  limib- 
girdles  in  its  substance,  and  by  its  relation  to  the  limbs.  Tra- 
velling forwards  it  first  comes  into  relation  with  the  openings 
of  the  alimentary,  urinary,  and  genital  organs,  and  detaches 
muscles  to  them.  It  then  encounters  the  pelvis  and  hind  limb, 
which,  more  or  less,  interrupt  and  make  demands  upon  it. 
Next  it  is  expanded,  and  the  direction  of  its  fibres  is  modified, 
by  the  visceral  cavity.  Then  the  shoulder-girdle  and  fore- 
limb,  the  branchial  and  hyoidean  apparatus,  the  larynx  and 
pharynx,  the  lower  jaw  and  the  face  necessitate  modifications 
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to  meet  their  several  requirements,  which  vary  in  different  ani- 
mals, and  which  lead  to  almost  infinite  divei*sities  in  the  dispo- 
sition of  the  several  parts  of  the  muscle. 

The  ventral  muscle,  and  this  is  important,  not  unfrequently  over- 
laps the  dorsal  muscle.  Such  is  described  by  MUller  to  be  tlie  case  in 
Bdellostoma^ ;  aod  superficial  fibres  or  strata  of  it  ai-e  often  pro- 
longed into  the  tissue  over  the  dorsal  muscle,  so  reaching  the  dorsal 
spines,  or  are  continued  as  distinct  muscles  to  this  region  (see  pp.  13, 
260,  and  Fig.  24).  This  occurs  especially  towards  the  fore  part  of  the 
trunk,  aud  is  exemplified  particularly  in  Snakes  (Fig.  44) ;  and  this 
extension  contributes  to  the  formation  of  the  superficial  muscles  of  the 
neck,  throat  and  face,  as  well  as  to  those  of  the  limb-girdle  and  limb. 

While  the  superficial  strata  of  the  ventral  muscle  thus  overlap  the 
dorsal  muscle,  and  reach  to  the  dorsal  median  line,  the  deeper  strata, 
as  represented  by  the  intercostals  and  the  ribs,  are  commonly,  to 
some  extent,  overlapped  by  it;  so  that  the  lateraL  margin  of  the 
dorsal  muscle  is  received  between  the  layers  of  the  ventral  muscle. 

In  the  simplest  condition,  as  in  the  ordinary  teleostean  fish, 
the  ventral  muscle  does  not  undergo  much  change  in  its  dif- 
ferent parts.  The  two  fascial  hsemal  plates,  as  has  just  been 
shewn,  which  line  the  apposed  sides  of  the  ventral  muscle,  in 
some  parts  of  the  tail  coalesce  beneath  the  haemal  spines,  and 
form  a  median  osseo-membranous  septum,  extending  from 
the  hsemal  spines  to  the  skin.  At  other  parts  they  are  sepa- 
rated by  the  caudal  or  anal  fins.  At  the  foremost  part  of  the 
tail  they  are  also  separated;  and  the  commencement  of  the 
visceral  space  exists  between  them,  but  walled  off  from  the 
hsemal  space  by  the  hsemal  arches  still  bridging  over  the  latter. 
Further  forward  the  separation  is  greater,  the  osseous  haemal 
arches  disappear,  the  hsemal  and  visceral  cavities  are  laid  into 
one,  or  are  divided  only  by  membrane.  The  ventral  muscles 
of  the  two  sides  are  pushed  asunder;  and  the  separated  mem- 
branous hsemal  plates  which  line  them  are  named  the  fascia 
transversalis.  Ossifications  in  the  inner  parts  of  the  transverse 
septa  which  pass  from  the  fascia  transversalis,  through  the  late- 
ral muscle,  to  the  external  fascia  and  the  skin,  form  the  ribs. 

1  Ahhandl.  der  Akad.  Berlin,  1834,  s.  245.  It  may  be  observed  also  that 
in  BdeUostoma  (Lc,  p.  246)  the  superficial  fibres  of  the  ventral  muscle,  in 
the  interval  between  the  head  and  the  hinder  opening  of  the  gills,  cross  the 
median  line  and  are  continued  from  either  side  upon  the  surface  of  the  ventral 
muscle  of  the  opposite  side,  where  they  are  lost  in  the  superficial  fascia.  This, 
however,  is  quite  exceptional. 
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The  latter  thus  correspond  serially,  or  nearly  so,  to  the  haemal 
spines,  split  and  pressed  asunder,  and  to  the  sides  of  the  haemal 
arches.  If  an  interval  is  left  between  the  ribs  and  the  trans- 
versalis  fascia,  in  which  muscle  is  developed,  it  constitutes  the 
transversalis  muscle,  or  it  may  constitute  the  levatores,  or,  more 
commonly,  the  depressor e$  costarum,  according  to  its  position^; 
and  when  this  muscular  sheet  extends  beneath  the  bodies  of 
the  vertebrae  it  constitutes  the  subvertebral  rectus  (p.  11). 

The  mesial  edges  of  the  ventral  muscles,  inferiorly,  are  se- 
parated and  covered  by  fascia  transversalis  continued  round 
each  into  the  external  fascia.  Behind,  there  is  an  interval  be- 
tween the  contiguous  edges  of  the  ventral  muscle,  thus  covered 
by  fascia,  which  permits  the  passage  of  the  alimentary  tube  to 
the  anus.  A  layer  of  the  fascia  (Fig.  23,  (?)  accompanies  the 
tube  and  binds  it  to  the  skin;  and  some  muscular  fibres  may 
be  developed  around  it  forming  a  sphincter. 

In  front  of  the  anus  the  pelvic  bones  lie  between  the  fascia 
transversalis  and  the  ventral  muscle,  or  in  the  substance  of  the 
deeper  layers  of  the  ventral  muscle,  in  the  same  plane,  that  is, 
as  the  ribs.  The  fins  project  between  the  mesial  edges  of  the 
ventral  muscle;  but  marginal  portions,  or  (Bream)  a  larger 
amount  of  the  deep  stratum,  of  that  muscle  are  attached  to  the 
pelvic  bones,  constituting  a  'retractor'  or  ^protractor*;  and 
more  superficial  portions  constitute  what  are  sometimes  called 
'carinales*  muscles.  In  some  Fishes  (Ceratodus)  portions  of 
the  ventral  muscle  extend  upon  both  surfaces  of  the  fin.  The 
pectoral  fin  projects  at  a  more  lateral  point;  and  the  ventral 
muscle  is  attached  more  largely  to  its  girdle  which,  like  the 
pelvic  bones,  occupies  the  same  relative  position,  with  reference 
to  the  thickness  of  the  abdominal  wall,  as  the  ribs.  From  it 
the  ventral  muscle  is  continued  forwards  to  the  hyoid  and  the 
head. 

^  In  the  Bream,  Dace,  and  some  other  Fish,  there  is  a  sheet  of  mnsonlar 
fibres  passing  from  the  vertebrae  forwards  and  downwards  internal  to  the  ribs, 
that  is,  taking  a  direction  corresponding  to  the  internal  intercostals  and  sub- 
costals  of  mammals,  and  to  the  internal  intercostals,  depressor es  costarum  and 
transversalis  of  Ciyptobranch.  In  Ceratodus  (p.  280)  I  have  described  tendinous 
fibres  taking  the  same  direction.  Some  are  attached  to  the  ribs  nearest  to  their 
point  of  origin,  others  to  more  distant  ribs.  The  nerves  are  external  to  this 
sheet.  Towards  the  fore  part  of  the  body  of  the  Dace  fibrous  bands  take  the 
place  of  these  subcostals. 
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The  median  third  or  half  of  the  ventral  muscle  is  not  un- 
frequently  distinguished  from  the  remainder  in  Fishes  by  the 
mere  transverse  direction  of  its  septa.  In  some,  as  the  Dog- 
fish (Fig.  28),  it  is  segmented  from  the  remainder,  in  great  part 
of  its  extent,  and  overlaps  it.  In  Mammals  also  it  is  separate, 
as  rectus,  and  is  enclosed  in  a  sheath  formed  by  prolongations 
of  the  lateral  portions  of  the  ventral  muscle,  or  their  tendons, 
to  the  mesial  line.  Its  continuity  with  the  lateral  parts  of  the 
ventral  muscle  has  been  shewn  in  Cryptobranch  (p.  11),  and  in 
Lepidosiren  (p.  256).  In  Cryptobranch,  however,  it  must  be 
observed  that  while  the  more  superficial  or  oblique  strata  of  the 
ventral  muscle  are  continued  into  the  rectuSy  the  deepest  or 
transversalis  stratum,  separating  itself  from  the  others,  passes 
upon  the  deeper  surface  of  the  rectus  to  the  middle  line ;  and 
in  Mammals  the  rectus  is  ensheathed  by  tendinous  extensions 
from  the  deep,  or  peritoneal,  and  the  superficial,  or  cutaneous, 
divisions  of  the  ventral  muscle  which  pass,  upon  its  peritoneal 
and  cutaneous  surfaces,  to  the  middle  line.  Though  we  are  in 
the  habit  of  thus  referring  the  walls  of  the  sheath  of  the  rectus 
to  the  expansions  of  the  lateral  parts  of  the  ventral  muscle,  we 
may,  with  equal  right,  assume  them  to  be  deep  and  super- 
ficial strata  of  the  median  part  of  the  ventral  muscle,  that  is, 
derivations  from  the  rectus  itself.  And  as,  on  the  one  hand, 
they  retain  their  continuity  with  the  lateral  parts  of  the  muscle, 
so,  on  the  other  hand,  do  they  ret-ain  their  connections  with  the 
rectus,  or  middle  stratum  of  the  same,  through  the  transverse 
inscriptions  which  extend  from  it  into  them. 

As  already  intimated  the  ventral  muscle  is  disposed  in  three 
chief  planes  or  strata  which  are  in  variable  degrees  distinguishable 
in  different  animals  and  in  different  parts  of  the  same  animal.  Of 
these,  the  middle — or  internal  oblique — ^plane  is  that  in  the  septa  of 
which  the  pieces  of  the  true  or  cartilage  skeleton  are  for  the  most  part 
developed :  the  external — or  external  oblique — stratum  is  connected 
with  the  external  fascia  and  the  skin,  and  is  that  in  which  the  pieces 
of  the  dermal  or  membrane  skeleton  are  for  the  most  part  developed: 
and  the  internal— or  transversalis — plane  is  connected  with  the  inter- 
nal or  transversalis  fascia  and  the  viscera,  much  in  the  same  way  as 
the  external  plane  is  connected  with  the  external  fascia  and  the  skin. 
The  connection  with  the  viscera,  however,  is  in  great  part  interrupted 
by  the  formation  of  the  visceral  cavity.  Primarily  all  the  planes  are 
continuous  or,  rather,  formed  one  plane  from  the  skin  to  the  visoeral 
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tube.  It  remains  so  in  the  Leech.  In  the  Earthworm  the  transverse 
septa  still  connect  the  visceral  tube  and  its  muscles  with  the  dermal 
sheet  and  its  muscles.  In  higher  animals  the  visceral  cavity  inter- 
rupts the  septa ;  and  they  are  restricted  to  the  dermo-muscular  layer, 
except  near  the  oral  and  anal  apertures,  and  in  the  situation  of  the 
diaphragm  or  diaphragm?,  where  the  inner  la^'er  or  layers  of  the 
dermo-muscular  sheet  bend  in  towards  and  come  into  contact  with 
the  visceral  sheet  of  the  animal.  In  the  Fish  the  dermo-muscular 
sheet  is,  for  the  most  part,  in  one  undivided  plane,  with  the  septa 
extending  throughout  it  and  connecting  the  skin  with  the  fascia 
trans versalis.  In  Batrachians  the  muscular  part  is  more  separate 
from  the  skin  on  the  one  side,  and  the  fascia  transversalis  on  the 
other;  and  the  stratification  of  the  muscular  part  into  the  three  planes 
above-mentioned  is  commencing. 

We  will  first  take  the  iNNERMOST-r-the  TRANSVERSALIS — 
STRATUM  of  the  ventral  muscle,  the  stratum  that  lies  internal  to 
or  beneath  the  osseous  skeleton,  or  between  the  innermost  parts 
of  the  skeleton,  and  internal  to  the  chief  nervous  and  vascular 
trunks.  In  most  Fishes  (though  not  in  all,  p.  307)  it  is  absent, 
or  partial  or  rudimentary,  being  represented  by  tendinous  or 
fascial  structures  and  scarcely  distinguishable  from  the  fascia 
tranaversalis.  It  may  enter  with  that  fascia  into  the  for- 
mation of  the  post-cardiac  diaphragm;  and  it  is  sometimes 
(Dog-fish)  a  main  constituent  of  the  pre-cardiac  diaphragm.  In 
Cryptobranch  we  have  found  it  very  extensively  disposed  beneath 
the  ribs  and  the  rest  of  the  wall  of  the  abdominal  cavity,  form- 
ing the  depressores  cosiarum  and  the  transversalis  muscle.  It 
also  lies  beneath  the  vertebral  column,  from  the  pelvis  to  the 
head,  forming  the  subvertebral  rectus;  and  there  is  no  dia- 
phragm.  In  higher  animals  it  seldom  is  present  as  a  continu- 
ous sheet  in  this  last  situation ;  but  portions  of  it  remain,  form- 
ing the  longus  collie  the  rectus  capitis  anticiis,  the  crura  of  the 
diaphragm  and  the  retractor  ani.  On  the  interior  of  the  lateral 
parts  of  the  abdomen  and  thorax  it  is  usually  present  in  animals 
above  Fishes,  forming  the  transversalis  muscle  and  the  depres- 
sores costarum^y  also  the  internal  inteixostals  and  the  triangula- 
ris stemi^  with  the  subcostals.     It  is   continued,  with  more 

1  These  last  are  strongly  developed  in  Snakes,  and  are  quite  segmented  from 
the  transversalis  with  an  interval  between  them  and  it,  in  which  the  levatores 
costarum  appear. 

'  The  triangularis  stemi  and  the  transversalis  are  sometimes  continuous  in 
Man,  as  remarked  by  Stannius,  BosenmUller  and  Meckel. 
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or  less  interruption,  within  the  pelvis  and  is  then  gathered  in 
around  the  bowel  as  a  pelvic  diaphragm,  or  levator  am,  some  of 
its  fibres  being  reflected  into,  and  some  continued  into,  the 
muscular  coat  of  the  bowel.  In  some  instances — Pseudopus  P. 
(p.  289),  Cryptobranch  (p.  17)  and  others — a  part  of  it  is  con- 
tinued on  into  the  subcaudal  muscles.  In  Mammals  a  stratum  is 
inflected  from  the  ribs,  or  gathered  in  like  the  levator  ani,  upon 
the  alimentary  tube,  forming  the  lateral  portions  of  the  post- 
cardiac  diaphragm  which,  in  continuity  with  a  remnant  of  the 
sub  vertebral  portion  (the  crura),  constitutes  a  septum  shutting 
off  the  thoracic  from  the  abdominal  regions,  but  with  apertures, 
like  those  in  the  pelvic  diaphragm,  for  the  passage  of  the  oeso- 
phagus and  the  vascular  and  neural  trunks.  The  psoa^  magmis 
and  parvus  also  appear  to  be  derivatives  from  this  stratum  \ 
as  well  as  some  fibres  of  the  cremaster. 

It  will  be  evident  that  the  direction  of  the  fibres  of  this 
stratum  varies  much  in  different  parts  of  its  extent,  being  antero- 
posterior where  it  lies  under  the  vertebral  column,  oblique 
where  it  lies  under  or  between  the  ribs,  transverse  where  it 
forms  the  abdominal  wall,  and  converging  where  it  is  inflected 
upon  the  viscera;  and  in  proportion  to  the  diversity  in  the 
direction  of  their  fibres  the  several  parts  are  segmented  fix)m 
each  other. 

In  Cryptobranch  it  is  throughout,  or  nearly,  traversed  by 
septa,  and  is  so  held  in  continuity  with  the  transversalis  Jhscia, 
on  the  one  side,  and  the  rest  of  the  ventral  muscle  and  the  com- 
ponents of  the  osseo-cartilaginous  skeleton  on  the  other.  In 
higher  animals,  however,  the  septa  for  the  most  part  disappear 
in  its  substance  and  upon  its  surfaces.  They  still  abide  forming 
the  lines  of  separation  between  the  digitations  of  the  transver" 
salts  muscle  and  the  diaphragm,  as  well  as  between  the  mem- 
bers of  the  internal  intercostal  series,  blended  in  the  latter 
situation  with  the  costal  periosteum  or  perichondrium. 

The  internal  or  transversalis  fascia  is  in  contact  with  the 
greater  part  of  the  extent  of  the  internal  surface  of  the  trans- 
versalis stratum  and  is  gathered  in  with  it  to  form  the  levator  ani 
and  the  post-cardiac  diaphragm.    Thus  it  lies  upon  the  anterior 

^  In  the  Guinea  Pig  the  psoas  parvus  passes  with  the  ps,  nuigniu  and  the 
iliaciM  over  the  pubes  to  the  lesser  trochanter  of  the  femur. 
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and  posterior  surfaces  of  both  those  diaphragms  and  reaches 
and  is  continued  upon  the  alimentary  tube\  From  the 
anterior  surface  of  the  levator  ani  it  is  reflected  upon  the 
rectum  and  the  bladder;  and  from  the  posterior  surface  it 
is  continued  to  the  integuments  of  the  anus  and  the  superficial 
fascia  of  the  perineum.  The  part  of  the  internal  fascia  behind 
the  gathering-in  of  the  levator  ani  forms  the  true  pelvic  fascia 
lining  the  obturator  muscle ;  and  it  is  stretched  beneath  the 
pubes  as  the  triangular  ligament.  The  part  of  the  internal 
fascia  in  front  of  the  diaphragm  lines  the  intercostals  and  the 
ribs  and  is  gathered  in,  in  front  of  the  first  rib,  as  the  precardiac 
diaphragm,  or  the  deep  cervical  fascia,  between  the  thoracic 
and  the  cervical  regions.  The  internal  fascia  is  also  continued 
upon  the  inner  surface  of  the  cremasteric  projection  of  the 
transversalis  muscle,  forming  what  is  called  the  fascia  propria  of 
the  spermatic  cord.  Just  in  front  of  the  pubes,  in  Man  and  some 
other  animals,  the  internal  fascia  is  separated  from  the  transver- 
salis muscle  which  there  passes  with  the  internal  oblique  in 
front  of  the  rectus. 

The  MIDDLE — the  internal  oblique — STRATUM  is  the  most 
persistently  intra-skeletal  of  the  three  strata  of  the  ventral 
muscle ;  and  the  intermuscular  septa  traversing  it  are,  in  many 
places,  solidified  by  conversion  into  cartilage  and  bone.  Thus, 
the  ribs  and  sternum,  the  limb-girdles  and  the  hyoid  are  deve- 
loped in  it,  and  chiefly  in  its  inner  layers,  though  they  may,  and 
occasionally  do,  the  limb-girdles  more  particularly,  grow  through 
the  other  strata  and  come  into  contact  with  the  fascia  transver- 
salis, on  the  one  side,  and  with  the  skin,  or  the  fascia  superfici- 
alis,  on  the  other. 

In  the  abdomen  this  stratum  forms  the  internal  oblique,  the 
quadratus  lumborum^,  the  rectus^  and  the  pi/ramidalis\     The 

^  In  Fishes  these  diaphragms  are  chiefly  formed,  so  far  as  they  are  repre- 
sented at  all,  by  the  fascia  alone.  The  sheet  passing  upon  the  bowel  near 
the  anns  represented  in  Lepidosiren  (Fig.  23)  is  the  oi^y  representative  of 
the  pelvic  diaphragm. 

The  post-cardiac  diaphragm  is  wanting  in  Saurians  as  well  as  Ophidians 
(Stannius,  105).  In  some  birds,  as  Apteryx,  it  is  well  developed  in  its  crural, 
or  vertebral,  and  costal  parts,  but  is  deficient  in  front,  where  the  heart  projects 
through  it. 

^  This  muscle  is  carefully  described  by  Cams,  Beitrage  zur  vergleichend. 
MuskeUehre,  ZeiUchrift  fiir  Zoologies  III.  He  regards  it  as  part  of  the  ventro- 
lateral system ;  he  says  it  is  absent  in  Birds,  but  present  in  Chelonians,  Ophi- 
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complete  segmentation  of  the  quadr.  L  from  the  stratum,  above, 
and  of  the  rectus  and  pi/ramidcUis,  beneath,  is  due  to  the  sud- 
den alteration  in  the  direction  of  their  fibres  from  that  of  the 
fibres  of  the  internal  ohliq\i£.  The  relations  of  this  muscle  to 
both  are  nearly  the  same,  a  layer  of  it  being  continued  upon  the 
superficial,  and  another  layer  upon  the  deep  surface  of  each; 
and  these  layers,  forming  sheaths  for  the  rectus  and  quadf,  I, 
are  in  contact,  and  more  or  less  blended,  with  the  superficial 
(external  oblique)  and  deep  (transversalis)  strata  of  the  ventral 
muscle. 

In  the  thorax  the  middle  stratum  forms  the  series  of  exter- 
nal intercostals.  The  direction  of  the  slant  of  the  intercostal 
muscles  might  indicate  the  external  layer  to  belong  rather  to 
the  superficial,  or  external  oblique  stratum  and  the  internal 
intercostals  to  belong  to  this  middle  stratum.  But,  as  we  have 
already  found,  the  fibres  in  different  parts  of  the  same  stratum 
are  disposed  in  very  variable  directions ;  and  the  relations  to 
the  intercostal  nerves  and  blood-vessels  are  stronger  grounds  for 
classing  the  external  intercostals  with  the  internal  oblique  and 

dians,  Saurians  and  Batrachians ;  that  in  Man  it  sometimes  passes  to  the  body 
of  the  11th  dorsal  vert,  and  to  the  11th  rib,  in  the  Buffalo  to  the  4th  hinder  dors^ 
vert,  and  ribs.  In  some  animals,  as  Hyrax  (see  Meckel),  it  advances  still  farther 
forwards.  In  Cryptobranch  its  representative  is  not  segmented  from  the  rest  of 
the  ventral  muscle,  but,  like  that  of  the  rectus,  is  continuous  with  it.  In 
Pseudopus  Pallasii  it  is  distinctly  a  serial  correspondent  and  extension  of  the 
intercostals  passing  from  the  hincbnost  rib  to  the  iliac  bone  (p.  289). 

3  The  relations  of  the  rectvs  to  the  several  strata  of  the  ventral  muscle  vary 
a  good  deal.  Primitively,  as  in  Lepidosiren  and  most  Fishes,  it  is  continuous, 
and  on  a  level,  with  the  whole  thickness  of  the  ventral  muscle.  In  Cryptobranch 
it  is  so  with  the  middle  and  external  strata  only,  while  the  internal  stratum 
passes  above  it.  In  Snakes  a  deep  part  of  it  seems  to  be  represented  by 
thickening  of  the  intercostal  fibres  near  the  extremities  of  the  ribs.  Some  of 
these  thickened  bundles  pass  from  rib  to  rib,  and  some  from  one  rib  to  another 
at  a  greater  distance.  And  in  them,  and  more  clearly  in  Pseudopus  P.  (p.  288),  it, 
or  the  chief  part  of  it,  lies  on  a  plane  superficial  even  to  the  external  stratum 
the  fibres  of  which  pass  into  its  deeper  surface.  In  Mammals  it  is  completely 
segmented  from  all  the  strata,  and  lies  in  the  greater  part  of  its  coarse  between 
the  layers  of  the  middle  stratum. 

Muller,  Ahhandl,  der  Berlin,  Akad.  1834,  p.  345,  and  Tab.  I,  describes  and 
represents  the  recUis  as  distinct  from,  and  covered  superficially  by,  the  oUiqyi 
in  Bdellostoma.    This  is,  however,  unusual  in  Fishes. 

^  The  pyramidalis  appears  to  have  special  relations  to  the  marsupial  bone, 
and  to  the  spine  and  crest  of  the  pubes,  which  are  the  representatives  of  that 
bone ;  and  its  presence  as  an  independent  muscle  is  probably  to  be  associated 
with  the  tendency  to  the  presence  of  this  as  an  independent  bone  (footnote  on 
p.  16).  Functionally,  it  seems  to  assist  in  strengthening  the  suprapubic  region 
of  the  abdominal  wall;  and  it  is  weU  developed  in  animals  (fem^e  Pteropos, 
Journal  Anat.  iii.  301,  and  Pseudopus  P.,  on  page  289)  in  which,  in  oonseqaenoe 
of  an  interv^  between  the  pubic  bones,  the  recti  mascles  diverge  and  leave  this 
part  of  the  abdomen  comparatively  ofisapported. 
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the  internal  intercostals  with  the  transversalis  stratum. — ^The 
levatores  costarum  which,  like  the  external  intercostals,  are 
overlapped  by  the  dorsal  muscle,  may  also  be  ranged  as  mem- 
bers of  the  middle  ventral  stratum  \ 

The  rectus  is  usually  continued  forwards  on  the  extenial 
surface  of  the  sternum  and  costal  cartilages,  not  unfrequently 
as  far  as  the  first  costal  cartilage,  constituting  a  rectus  thoracis. 
Other  longitudinal  muscles  are  sometimes  (AY,  Cyclothurus, 
Otter,  &c.)  developed,  lying  also  beneath  (superficial  to)  the  ribs, 
more  laterally  than  the  rectus,  and  constituting  what  may  be 
designated  recti  thoracis  laterales^,  to  distinguish  them  from, 
and  mark  their  relation  to,  the  rectus  thoracis.  These  muscles 
approach  or  alternate  with  extensions  of  the  scaleni  back- 
wards. The  rectus  may  (Cyclothurus  and  Otter)  be  crossed 
superficially  by  a  stemo-costal  muscle  passing  from  the  sternum, 
obliquely  forwards  and  outwards,  to  the  ribs  and  approaching 
the  scaleni.  All  these  belong  to  the  middle  or  internal  stratum 
of  the  ventral  muscle  and  are  merely  illustrations  of  varying 
cleavage  and  segmentation  in  accordance  with  varying  direc- 
tion of  fibres. 

From  the  ribs  the  middle  stratum  is  continued  forwards 
laterally  to  the  cervical  transverse  processes  as  scaleni.  These 
are  separated  from  the  rectus  capitis  and  longus  colli  of  the 
internal  stratum  (p.  309)  by  the  cervical  nerves.  As  just  hinted, 
they  often  extend  upon  the  exterior  of  the  ribs,  meeting  the  recti 
th'.  laterales  and  the  stemo-costales^.  Anterior  to  the  scaleni  is 
the  rectus  capitis  lateralis.  Nearer  the  mesial  line,  inferiorly, 
the  middle  stratum  is  continued  forwards  to  the  hyoid*,  thyroid, 


^  In  Snakes,  these  last  are  much  developed  and  extend  over  a  greater  range 
than  in  other  anunals,  for  the  purpose  of  assisting  in  progression  ;  and  there  is 
commonly  to  be  found  a  series  of  internal  levatores  costarum,  situated  external  to 
the  outer  part  of  the  depressores,  crossing  those  muscles  and  appearing  in  the 
interval  between  them  and  the  transversalis.  Their  position  would  indicate 
them  to  belong  to  the  internal  stratum ;  but  the  nerves  which  lie  external  to 
the  depressors  and  the  transversalis,  pass  internal  to  the  levators.  It  may  be 
added  that  the  nerves  in  these  animals  do  not  confine  themselves  to  the  intercostal 
spaces  opposite  which  they  escape  from  the  vertebral  canal,  but,  in  some 
instances,  cross  over  one  or  more  ribs,  passing  between  the  ribs  and  the  trans- 
versalis. 

*  One  of  these  has  been  so  named  by  Macalister,  in  his  description  of  Ai, 
Annals  and  Mag.  of  Nat.  Hist.,  June  1869. 

*  In  the  Green  Monkey  the  scalenus  is  continued  into  the  rectus. 

*  The  inscriptions  in  the  ventral  muscle  running  forward  to  the  hyoid^ 
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tongue,  jaw  and  pharynx  as  sterno-hyoid  and  stemo-thyroid, 
as  hyo-glossus  and  genio-hyo-glossuSy  and  as  hyo-  and  tkyro- 
pharyngeus,  or  middle  and  inferior  constrictors  of  the  pharynx. 
These  come  into  relation  with  muscles  ascending  to,  or  de- 
scending from,  the  skull,  which  probably  also  belong  to  the 
same  stratum,  viz.  stylo-glossus,  stylo-hyoidevs  with  the  hinder 
portion  of  the  digastricm^,  stylo-pharyngeuSy  superior  constrictor 
of  the  pharynx,  as  well  as  the  faucial  and  palatal  muscles. 

From  the  outer  surface  of  the  middle  stratum  muscles  are 
detached  to  the  shoulder-girdle.  Those  passing  to  the  part 
of  the  girdle  above  the  glenoid  cavity  (the  scapular  part)  con- 
stitute the  costo-scapular  or  serratus  group.  They  consist  of 
one  or  more  muscles  attached  to  the  ribs,  interdigitating  and 
sometimes  connected  by  continuity  of  fibres  with  the  external 
oblique,  so  as  to  present  strong  claims  to  be  regarded  as  part  of 
the  same  stratum  with  it ;  but  in  their  course  they  are  deep ; 
and  they  are  inserted  into  the  deeper  surface  of  the  margin,  of 
the  scapula,  on  one  or  two  sides,  between  the  sub-scapidaris  and 
the  other  muscles  which  are  inserted  into,  or  near,  the  margin 
of  the  scapula.  Anteriorly,  this  group  is  prolonged  into  the 
neck  as  the  levator  scapulce  which  is  not  unfrequently  conti- 
nuous with  the  serratus,  and  as  the  omohyoid^.     The  muscular 

prepent  in  Lepidosiren  and  others,  are  not  unfrequently  represented  by  one 
inscription  near  the  middle  of  the  stemo-hyoid.  This  inscription  is  continued 
into  the  omohyoid  with  which  the  stemo-hyoid  is  sometimes  continnons ;  and 
it  is  usually  persistent  in  the  latter  muscle,  in  Man,  where  it  makes  a  bend 
towards  the  clavicle.  Stannius  speaks  of  an  extension  of  the  rectus  to  the  tongue 
in  Triton. 

^  In  the  Porpoise  this  part  of  the  digastric  only  is  present  passing  from  the 
hinder  part  of  the  temporal  to  the  hyoid.  It  is  called  occipito-hyoid  by  Bapp, 
Die  Cetaceen  Zoologisch-anatomisch  dargestellt,  s.  132,  and  by  Stannius,  MiUlef's 
Archiv.  1849,  s.  7,  but  is  regarded  by  Stannius  as  the  posterior  belly- of  the 
digastric.    For  account  of  the  anterior  part  see  page  324. 

'  The  omohyoid  may  be,  as  in  Phoca,  continuous  with  the  stefno-hyoidy 
forming  a  broad  muscle  inserted  into  the  sternum,  the  ulnar  tubercle  of  the 
humerus  and  a  fascial  band  between  the  two.  It  may,  as  in  Seine,  be  attached 
to  the  clavicle  as  well  as  to  the  scapula ;  and  the  stemo-hyoid  is  in  that  animal 
attached  to  the  interclavicle,  or  epistemum.  Tendinous  traces  of  the  clavi- 
cular attachment  bend  it  towards  the  clavicle  in  Man,  and  are,  partly  or  entirely, 
the  cause  of  the  persistence  of  the  inscription  or  interruption  in  its  maacnlfir 
fibres.  Though  in  the  same  plane  with  the  levator  scapula^  it  is  separated  from 
it  by  the  situation  of  the  branchial  opening,  which  also  separates  the  members 
of  the  superficial  brachio-cephalic  stratum  (the  stemo-mastoid  and  trapezius) 
that  overlie  this  regioit.  In  the  Hippopotamus  it  passes  from  the  side  of  the 
basi-hyal  and  the  sub-hyoidean  septum  to  the  under  surface  of  the  occipito* 
humeral  part  of  the  trapezius  which  it  joins  at  an  angle,  and  is  nnited  to  it  by 
an  inscription.  'The  foremost  fibres  run  on  without  any  definite  insoripftioii  to 
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derivations  from  this  layer,  which  pass  to  the  girdle  beneath  the 
glenoid  cavity,  are  the  sterno-  or  costo-coracoids.  When  the 
coracoid  is  abortive,  the  costo-clavicular,  called  subclavius,  may 
take  the  place  of  the  costo- coracoid^ ;  and  when  both  coracoid 
and  clavicle  are  abortive,  the  member  or  members  of  the  group 
may  pass  to  the  under  surface  of  the  scapula,  constituting  the 
costO'  or  stemo-scapulars\  Thus,  spreading  beyond  their  usual 
limits,  these  may  come  into  close  relation  with  the  serratus 
group.  Or  the  serratus,  extending  lower  down  than  usual, 
may  come  into  close  relation  with  the  costo-coracoids.  Still 
the  two  groups — the  costo-scapular  and  the  costo-coracoid  or 
costo-clavicular — are,  I  believe,  always  separated  by  the  nerves 
to  the  limb  passing  between  them. 

These  two  groups  of  muscles  passing,  respectively,  to  the 
scapular  and  to  the  coracoid  or  the  clavicular  parts  of  the 
shoulder-girdle,  together  with  the  muscles  passing  forwards  to 
the  hyoid,  tongue  and  jaw,  constitute  that  which  I  have  desig- 
nated (pp.  262,  285)  the  deep  brachio-cephalic  stratum  of 
the  VENTRAL  MUSCLE.  In  animals  (Snakes  and  Uro- 
delans),  in  which  the  inferior  wall  of  the  thorax  is  not  closed  in 
by  the  sternum  and  the  costal  cartilages,  the  middle,  or  cepha- 
lic, part  of  the  stratum  may  be  continued  onwards,  uninter- 
ruptedly, to  the  hyoid  and  the  mandible,  but  it  is  not  seg- 
mented from  the  superficial  stratum  (Fig.  44  and  description) ; 
or  (Fishes,  Figs.  26  and  38)  it  may  be  interrupted  by  the  cora- 
coids  extending  athwart  the  middle  line  and  uniting  with  one 
another,  and  may  then  be  segmented  from  the  superficial  stratum. 

Traced  backwards  from  the  abdomen,  the  middle  stratum 

the  hTunems.  In  the  Pig  it  passes  over  the  anterior  edge  of  the  scapula  to  the 
npper  edge,  and  is  connected  by  fibrous  tissue  with  the  radial  tubercle  of  the 
homeruB  and  the  deltoid  muscles. 

^  These  two  do  not  coexist,  when  the  coracoid  is  large,  the  muscle  passes 
from  the  sternum  or  rib  to  it,  and  forms  a  stemo-  or  costo-coracoid.  When  the 
coracoid  is  short  the  muscle,  if  present,  passes  from  the  rib,  or  the  first  or 
(Orycteropus)  second  costal  cartilage  and  perhaps  the  sternum,  to  the  clavicle 
constitiuting  the  subclavius.  It  may,  as  it  does  in  Orycteropus  and  Seine, 
extend  on  to  the  scapula.  In  the  Porpoise  the  subclavius  passes  from  the  first 
rib,  near  the  sternum,  to  the  coracoid;  and  the  pect.  minor  passes  from  the 
second  rib  to  the  humerus.  Stannius,  **Beschriebung  der  Muskeln  des 
Tiimmlers."  Mailer's  Archiv^  1849,  s.  14  and  16,  calls  the  former  of  these  pect. 
minor,  and  the  latter  costo-humeralis, 

*  The  stemo-scapular  may  coexist  with  the  subclavius.  Thus  Macalister 
found  the  subclavius  quite  separate  from  the  stemo-scapular  and  inserted  into 
the  daviole.    In  such  case  the  muscle  is  divided  into  two. 
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of  the  ventral  muscle  encounters  the  pelvis  and  is  interrupted 
by  it\  Its  continuations  backwards  from  the  pelvis  constitute 
the  ilio'  and  ischio-caudales^,  the  deep  sphincter-aniy  the  eredar- 
penis,  compressor-urethrce  and  tranaversus-perinei,  besides  the 
extensions  upon  the  hind  limb  around  the  hip-joint  to  be  sub- 
sequently mentioned. 

I  pass  now  to  the  disposition  of  the  EXTERNAL  STRATUM 
of  the  VENTRAL  MUSCLE  which  has  the  external  oblique 
muscle  of  the  abdomen  as  its  most  steady  representative,  and 
which  I,  therefore,  sometimes  call  the  external  oblique 
STRATUM.  As  already  stated,  it  is  the  stratum  in  which  the 
ossifications,  not  preceded  by  cartilage,  most  frequently  occur. 
The  'membrane  bones'  thus  fonned  are  commonly  in  the 
situation  of  the  septa,  and,  therefore,  overlie  the  'cartilage 
bones'  formed  in  the  septa  of  the  middle  stratum.  Some- 
times they  are  blended  with  them,  the  two  being  ossified  toge- 
ther, or  the  one  may  serve  as  a  substitute  for  the  other.  Thus 
the  epicostals',  the  episternum*  and  the  epicoracoid,  or  clavicle, 


1  It  must  not  be  forgotten,  that  the  rudimentary  pelvic  bones  of  Ophidians 
lie,  or  rather  project  upwards,  internal  to  the  transversalis.  Perhaps  they 
originate  in  the  internal  oblique  stratum,  and  grow  through  the  transversalis, 
just  as  in  many  animals  the  ilium  presents  through  the  external  oblique 
stratum,  and  as  in  the  Dog-fish,  the  scapula  pushes  its  way  into  the  dorsal 
muscle  (Fig.  28).  In  Pseudopus  P.,  the  ilium,  though  deep,  is  not  quite  so  deep 
as  in  Snakes,  a  considerable  part  of  the  ventral  muscle  is  inserted  into,  or 
interrupted,  by  it,  and  a  distinct  strip  of  the  muscle  passes  beneath  it  (p.  289). 

^  The  ischlo-caudal,  and  the  ilio-caudal  are,  to  some  extent,  seriaUy  homo- 
logous, respectively,  with  the  costo-coracoid,  and  the  costo-scapular  (serratui  m.); 
and  the  nerves  to  the  hind  limb  pass  between  them,  as  do  the  nerves  to  the  fore 
limb  between  the  last-named  muscles. 

The  shoulder-girdle,  like  the  pelvic  girdle,  varies  in  the  depth  at  which  it 
is  placed,  and  also  remarkably  in  the  size  of  its  coracoidal  part,  and  in  its 
connection  with  the  rest  of  the  skeleton  above  and  below.  In  Fishes  the 
coracoid  part  is  imbedded  in  the  deep  stratum  of  the  ventral  mosde ;  bat  in 
Gryptobranch,  the  coracoid,  notwithstanding  its  size,  has  Uttle  direct  connection 
with  the  ventral  muscle,  the  deep  layers  of  which  pass  clear  of  it  and  above  it. 
In  Birds  and  Beptiles  its  connection  with  the  deep  ventral  stratmn  is  re- 
established by  the  costo-coracoid  muscles.  In  Mammals  the  connection  is 
chiefly,  through  the  medium  of  the  pectoralis  minora  with  a  deep  layer  of  the 
pectoral  or  superficial  stratum  of  the  ventral  muscle. 

'  In  Hatteria  the  epicostals  are  more  numerous  than  the  oostals,  ocoapying 
not  only  the  lines  over  them,  but  the  interspaces  between  tibiose  lines :  see  Gun- 
ther,  Phil,  Trans.  1867,  p.  608,  whose  description  I  have  in  most  points  verified. 

^  I  much  prefer  the  old  term,  *  epistemum '  to  that  of  ^interclavide',  proposed 
by  Mr  Parker ;  because  it  expresses  not  only  its  position,  but  its  nature  as  a  bone 
formed  in  the  membranous  tissue  upon  the  sternum,  at  the  same  time  that  it 
refers  it  to  the  same  series  as  the  epicostals  and  the  daviole. — ^It  will  be  per- 
cdlved  that,  for  the  same  reason,  I  use  the  term  '  epicoracoid'  to  designate,  not 
th^  cartilage  or  cartilages  lying  between  the  coracoid  and  the  stemxim,  but  ib9 
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are  formed,  respectively,  over  the  costals,  the  sternum  and  the 
coracoid,  and  the  lower  jaw  is  formed  over  Meckers  cartilage. 
We  have  seen  that  this  stratum  is,  in  Fishes,  closely  connected 
with  the  skin  by  the  transverse  and  longitudinal  septa  passing 
through  the  compact  intervening  external  fascia. 

A  superficial  layer  of  the  stratum  is  often,  more  or  less  com- 
pletely, segmented  from  the  rest,  and,  retaining  its  connection 
with  the  skin,  or  with  the  superficial  fascia  or  both,  constitutes 
cutaneous  or  subcutaneous  muscles  to  which  the  names  'paifi- 
nicle,  platysma  myoides,  &c.  are  given.  They  may  retain  their 
original  connection  not  only  with  the  rest  of  the  external  ven- 
tral stratum,  but  also  with  the  deeper  strata,  and  with  the  car- 
tilage bones.  Thus  they,  in  some  instances,  are  united  to  the 
ribs  and  the  sternum,  the  vertebral  spines  and  the  limb-bones. 
They  often  correspond,  and  are  more  or  less  blended,  with  the 
several  divisions  of  the  rest  of  the  stratum,  and  will  therefore 
be  best  considered  in  relation  with  them.  They  commonly  ex- 
tend over  the  lateral  septum,  spreading  upon  the  dorsal  muscle, 
and  reaching  the  dorsal  mesial  line.  This  also  we  shall  find  to 
be  the  case  with  the  re§t  of  the  stratum.  Or,  which  is  much 
the  same  thing,  the  components  of  this  external  stratum  of  the 
ventral  part  of  the  lateral  muscle  are  confluent  with  superficial 
dorsal  fibres,  and  form  one  stratum  with  them;  so  that  it 
might  be  called  the  *  external  ventro-dorsal',  or,  better,  the  *  ex- 
ternal lateral'  stratum,  that  is,  the  external  stratum  of  the 
entire  lateral  muscled    See  Diamond  Snake  (Fig.  44)', 

membrane  bone,  or  clavicle,  formed  upon  it,  and  often  in  close  connection 
with  it. 

^  This  extension  of  the  external  stratum  of  the  yentral  part  of  the  lateral 
mnsde,  over  the  lateral  line  and  over  the  dorsal  part  of  the  muscle,  to  the  ver- 
tebral spines  is  due,  perhaps,  to  the  expansion  of  the  visceral  cavity,  laterally 
and  upwards,  as  seen  in  the  section  of  the  Tadpole  (Figs.  42  and  43). 

•  Description  of  Fig.  44,  PI.  xvi. — The  Diamond  Snake. 

Dissection  of  the  fore  part  of  a  Diamond  Snake. — The  pin  is  inserted  into 
the  fore  part  of  the  cerato-hyoid  cartilage  which  is  seen  running  back  among  the 
muscles.  The  drawing  shews  the  bundles  of  the  external  oblique  arising  partly 
from  the  lateral  septum,  and  partly  from  the  fascial  tissue  on  the  surface  of  the 
dorsal  muscle  and  passing,  downwards  and  backwards,  into  the  antero-pos- 
ieriorly  directed  fibres  of  (r.)  the  rectus  abdominis.  Traced  forwards,  the  rectus 
is  seen  giving  off  the  bundles  of  the  external  oblique.  Anteriorly,  it  expands 
into  a  muscular  sheet,  in  the  middle  of  the  thickness  of  which  the  hyoid  is  in- 
volved. This  runs  forwards  to  the  lower  jaw,  covers  the  under  part  and  sides  of 
the  throat,  expands  upon  the  side  of  the  head  and  neck,  and  extends  over  the 
dorsal  muscle  to  the  cervical  spines.  A  set  of  its  bundles  more  distinct  than 
the  others  runs  to  the  angle  of  the  mouth,  constituting  a  retractor  oris. 

This  expansion  is  a  continuation  of  the  entire  thickness  of  the  ventral  mus« 
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In  the  abdomen  the  stratum  is  chiefly  represented  by  the 
external  oblique  which  extends  upon  the  exterior  of  the  thorax, 
and  the  fibres  of  which  offcen  blend  with  the  fibrous  tissue  over 
the  dorsal  muscle.  Anteriorly,  it  is  continued,  or  its  superficial 
fibres  are  continued,  with  a  variable  amount  of  interruption, 
into  a  'superficial  brachio-cephalic'  sheet  which  extends  to  the 
face  and  head,  which  is  distorted  by  encountering  the  fore  limb 
and  its  girdle,  and  the  fibres  of  which  converge  upon  the  limb, 
as  though,  like  the  skin,  they  had  been  pushed  before  it  as  it 
grew  out  from  its  girdle.  Hence,  opposite  the  limb,  the  fibres 
are  directed  transversely,  from  the  ventral  and  dorsal  mesial 
lines,  upon  the  limb;  whereas,  before  and  behind,  they  have  a 
more  oblique  or  antero-posterior  direction. 

As  it  advances  towards  the  fore  limb  the  inferior,  or  ventral, 
part  of  the  superficial  brachio-cephalic  sheet  resolves  itself  into 
the  pectoralis  major,  the  fibres  of  which  converge  upon  the  ra- 
dial edge  of  the  humerus,  inclining  to  the  plantar  aspect ;  the 
superior,  or  dorsal,  part  of  the  sheet  resolves  itself  into  the  latis- 
simus  dorsi,  the  fibres  of  which  converge  upon  the  ulnar  side  of 
the  humerus,  and  are  often,  to  some  extent,  blended  with  the 
muscles  on  the  dorsal  aspect  of  the  limb.  I  say,  to  some  ex- 
tent, because  the  prolongations  upon  the  middle  and  distal 
segments  of  the  limb  of  both  the  inferior  and  superior  parts  of 
the  sheet  shew  an  inclination  to  the  plantar  aspect,  which 
is  a  consequence  of  the  position  and  flexures  of  the  limb.  The 
two — pectoralis  and  lat  d. — may  (Lepidosiren,  p.  259)  be  united 
and  pass  as  a  continuous  sheet  upon  the  radial  and  ulnar  mar- 
gins and  upon  the  intermediate,  plantar  or  axillary,  that  is,  the 
posterior  aspect,  of  the  shoulder  and  limb.  More  commonly 
they  are  separated  by  the  axillary  interval ;  or,  connecting  axil-. 


cle,  and  contains  therefore  the  elements  of  all  the  mnscles  covering  the  under 
part  and  sides  of  the  neck,  and  passing  between  the  thorax,  hyoid  and  jaw.  It 
represents,  in  short,  the  whole  of  the  brachio-cephalic  stratum  of  Lepidosiren 
and  Dog-fish, — the  cervicalis  profundus,  that  is,  as  well  as  the  cervioaUs  super- 
ficialis ; — and  it  includes  therefore  the  factors  of  the  stemo-mastoid  and  trape- 
zius, the  platysma,  constrictor  faucium,  &c.  A  continuation  of  it  backwwDis 
would  represent  the  pectorals  and  latissimus  dorsi  as  well  as  the  serratus. 

Though  its  hinder  edge  seems  to  be  marked  off  from  the  oblique,  yet  its  con- 
nection, and  the  connection  of  the  oblique  with  the  rectus,  and  the  fact  that  the 
oblique  bundles  cease  where  this  more  continuous  expansion  begins,  shew  that 
it  is  a  serial  continuation  of  them,  of  the  parts  of  them  mere  especially  which 
extend  upon  the  dorsal  muscles. 
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lary  bands,  may  remain  as  a  result  of  imperfect  segmentation*. 
The  term  'achselbogen'  has  been  appUed  to  them.  The  term 
'axiUary'  is  that  by  which  I  will  designate  them. 

The  costO'dlaria  (coato-anconeus)  of  the  Bird  is  an  interesting 
example  of  one  of  these  *  axillary '  muscles,  being  segmented  from 
both  the  pectoral  and  the  latissimus  dor  si,  and  passing  from  the  ribs, 
between  the  two,  near  to  the  serratus,  along  the  inner  side  of  the  arm, 
to  or  near  the  inner  condyle  of  the  humerus.  In  the  Swan  I  found 
part  of  it  elastic,  where  it  occupied  the  hinder  fold  of  the  axilla,  and 
traced  it  along  the  ulnar  margin  of  the  wing,  and  in  the  retiring  angle 
beneath  the  carpus,  to  the  skin  and  tissue  binding  the  skin  to  the 
ulnar  phalanges.  Thus  it  presents  interesting  antagonistic  homo- 
logical  affinities  to  the  tensor  pliccB  alarls;  and  by  its  near  relation  to 
the  serratiM  on  the  deeper  side,  and  by  its  blending  with  the  cutaneous 
muscles  and  the  skin  on  the  superficial  side,  it  is  an  interesting  relic 
of  the  primitive  union  of  the  several  strata. 

The  relation  of  this  brachial,  or  hinder  part,  of  the  superficial 
brachio-cephalic  sheet  to  the  rest  of  the  external  oblique  stratum 
varies  a  good  deal.  In  many  animals,  for  instance,  the  pectoral  is  a 
continuation  of  the  whole  thickness  of  the  external  oblique,  or  of  the 
whole  or  great  part  of  the  rectus.  In  Cryptobranch  it  is  almost 
entirely  derived  from  these.  In  others,  it  is  a  superficial  stratum 
only  of  the  oblique,  extending  perhaps  to  the  pubes.  In  others  again 
it  arises  from  the  outer  surface  of  the  aponeurosis  of  the  obhque ; 
and  in  Hatteria  it  appears  to  arise  from  between  its  layers '•  In  Man 
it  is  usually  continuous  with  the  oblique  by  means  of  only  a  few 
muscular  fibres.  In  the  Hippopotamus  it  is  largely  continuous  with 
the  subcutaneous  muscle  over  the  oblique ;  whereas  in  Birds  its 
origin  is  so  confined  to  the  stemimi  and  the  clavicle  that  we  should 
little  have  thought  of  regarding  it  as  an  extension  of  the  abdominal 
stratum,  had  our  attention  been  limited  to  its  anatomy  in  them.  In 
like  manner  the  la/tissimus  dorsi  is,  in  some,  confined  to  the  neural 
spines,  in  others  extends  upon  the  ilium;  and,  not  unfrequently,  it 
derives  origin  from  the  hinder  ribs,  where  it  may  (Seal)  meet,  and  be 
united  with,  the  pectoral.  In  the  Porpoise  its  origin  is  confined  to 
the  5th,  6th  and  7th  ribs'. 

^  A  good  illastration  of  these  axillary  muscles  was  presented  this  winter  by  a 
female  subject  in  the  dissecting-room  of  this  University.  A  slip  from  the  lower 
edge  of  the  pectoralisy  and  another  from  the  anterior  edge  of  the  latissimus 
dorsi  in  each  arm,  ran  through  the  axillary  space  and,  meeting,  were  inserted 
together  into  the  fascia  covering  the  coraco-brachialis. 

These  connecting  bands  are  commonly  large  in  Gamivora.  They  are  usually 
formed  by  an  extension  of  the  latissinms  dorsi^  or  parts  of  it,  beneath  the  axilla, 
to  the  pectoral  muscle  and  the  pectoral  ridge  of  the  humerus ;  while  another 
part  of  the  lat.  d,  runs  along  the  inner  side  of  the  triceps  to  the  inner  condyle 
forming  the  dorsi-epitrochlien, 

*  Phil.  Trans,  1867,  p.  609.  In  Pteropus,  Journ.  Anat,  iii.  300,  it  is  in 
three  separate  parts,  an  abdominal,  a  sternal,  and  a  clavicular. 

'  The  variation  in  the  mode  in  which  cleavage  of  strata  may  take  place  is 
iUnstratdd  by  the  fact,  that  in  Birds  and  Beptiles  the  lat,  d,  .usually  overlaps  the 
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All  this  hinder,  post-brachial,  portion  of  the  external  stra- 
tum of  the  lateral  muscle  may  be  covered  by  a  superficial,  or 
subcutaneous,  layer,  which  varies  much  in  thickness,  and  which 
may  be  connected  with  one  or  all  of  the  divisions  of  the  stra- 
tum, sometimes  reciprocating  with  them  in  size  and  thickness, 
as  in  the  Hippopotamus.  Like  them  it  converges  upon  the 
arm;  and,  accompanying  the  pectoral  more  particularly,  it  may 
be  lost  in  that  muscle,  or  it  may  be  inserted  into  the  humerus 
or  the  coracoid. 

It  is  often  a  muscle  of  such  size,  and  of  so  powerful  action  upon 
the  arm,  and  radiates  from  the  arm  so  widely  upon  the  flank,  ^at 
I  have^  described  and  named  it  as  brachio- lateral.  Sometimes  it,  or 
part  of  it,  lies  upon  and  is  closely  imited  with  the  latissimus  dorsi; 
or  it  may  be  (Hatteria)  continuous  with  its  lower  edge.  SometimeR 
(Manis)  it  is  difficult  to  separate  from  the  skin  on  the  one  side  and 
the  external  oblique  on  the  other '.  As  mentioned  above,  it  forms  part 
of  the  costo-ala/ris  of  the  Bird. 

Traced  foi*wards  into  the  pre-brachial  or  cervical  region  the 
SUPERFICIAL  BRACHio-CEPHALic  STRATUM,  which  we  are  con- 
sidering, is,  after  a  certain  interruption  caused,  partly,  by  the 
shoulder-^rdle,  and,  partly,  by  segmentation  from  alteration  of 
the  direction  of  its  fibres,  continued  as  a  superficial  cervical  sheet 
— cervicalis  superficialis.  It  covers  the  neck,  from  the  shoulder- 
girdle  to  the  skull,  and  from  the  ventral  median  line  to  the 

trapezius,  the  reverse  being  the  case  in  Mammals.  In  the  Babbit  the  two  mus- 
cles are  continuous. 

^  Jowm.  Anat.  iv.  27. 

'  The  superficial,  cutaneous  layer  is  well  developed  in  the  Porpoise,  where 
it  spreads  upon  the  fins,  under  the  abdomen,  and  under  the  sheath  of  the  penis; 
and  in  the  female  it  passes  beneath  the  mammary  gland,  detaching  fibres  which 
encircle  the  lower  dilated  part  of  the  duct,  so  as  to  compress  it  during  suckling. 
It  attains  its  maximum  in  the  Hedgehog,  being  connected  with  the  frontal  and 
occipital  bones,  the  lower  jaw,  sternum  and  humerus,  and  the  dorsal  and  caudal 
spines,  and  forms  a  thick  sphincter  around  the  body  beneath  the  line  where  the 
bristles  terminate. 

In  the  Guinea  Pig  both  pectoral  and  trapezius  are  continuous  with  the  pan- 
nicle.  In  the  Pig,  and  many  Animals,  the  brachio-lateral  part  extends  over  the 
thigh.  In  the  Hippopotamus  it  is  very  largely  developed,  forming  a  thick  mass 
over  the  abdominal  muscles,  which  are  idmost  dwcurfed  or  supplanted  by  it, 
though  quite  distinct  from  it ;  it  extends  over  the  thigh  and  the  ^ee ;  and  it  is 
also  continued  into  the  pectoral. 

In  Snakes  the  continuity  of  strata  is  manifested  and  maintained  by  the 
bundles  of  the  oblique  abdominal  muscles  passing  from  the  ribs  directly  into  the 
ventral  scutes,  which  are  thus  enabled  to  act  as  organs  of  locomotion.  Some  of 
the  bundles  running  horizontally  for  a  distance,  from  scute  to  scute,  oonstitate 
(pp.  813,  327}  a  superficial  or  subcutaneous  rectus. 
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lateral  line;  and  it  commonly  extends,  in  a  muscular  form,  be- 
yond the  lateral  line,  to  the  dorsal  median  line.  Anteriorly,  it 
is  connected  with  the  whole  circumference  of  the  skull,  and 
sends  superficial  prolongations  over  it.  It  is  well  exhibited  in 
Lepidosiren  (Figs.  24?  and  26),  Dog-fish  (Figs.  28  and  29),  and 
Ceratodus  (Figs.  34?  and  37),  and  I  have  named  the  ventral 
part  of  it,  lying  beneath  the  level  of  the  gills,  cervicalis  super- 
Juyiolis  inferior  (C.  s,  i.),  and  the  dorsal  part  of  it,  lying  above 
the  level  of  the  gills,  cervicalis  superficialis  superior  {C.  s.  «.). 
These  two  parts  are,  however,  continuous  upon  and  above  the 
gill-cover;  and  the  superior  or  dorsal  portion  {G.  s.  s.)  seems 
rather  to  be  an  extension  from  the  inferior  or  ventral  portion 
(C.  s.  i.),  just  as  the  ventral  and  dorsal  portions  of  the  post- 
brachial  part  of  the  same  stratum  are  often  continuous,  and  the 
latter  seems  to  be  an  extension  from  the  former. 

In  animals  like  those  just  mentioned,  where  there  are 
gills  with  the  attendant  opercular  structures,  the  cervicalis 
superjmalis  is  but  a  thin  expansion,  and  does  not  present 
any  distinct  segmentation  beyond  that — often  not  very  dis- 
tinct, into  levatores,  depressores,  &c.  arcuum — ^which  is  requisite 
for  the  movements  of  the  branchial  apparatus.  Where,  how- 
ever, the  gills  are  abortive  it  acquires  increased  thickness  and 
is  stratified  and  segmented. 

A  superficial  layer  forms  the  subcutaneus  colli  or  platys'^ 
ma  which  covers  the  neck  and  is  prolonged  forwards  upon 
the  face  and  head,  where  it  blends  with  and  is  continued 
into  the  facial  muscles,  the  auricular  muscles  and  the  occipito- 
frontalis.  It  is  prolonged  backwards,  upon  the  thorax  and 
fore  limb  to  an  indefinite  extent,  blending  with  the  brachio- 
lateral  and,  like  it,  finding  its  way  to  the  osseous  structures 
of  the  limb.  As  in  the  case  of  the  bra^hio-lateral,  portions  of 
it  may  blend  with,  or  supplant,  segments  of  the  subjacent 
layer. 

In  some  instances  it  is  continuous  with  the  trapezius;  and  in 
Pteropus  it  takes  the  place  of  the  cervical  portion  of  that  muscle*. 
A  remarkable  detachment   from  between  its  dorsal  and  its  ventral 

^  Macalister  finds  that  the  mnscle,  which  thus  in  Bats  supplants  the  cervical 
part  of  the  trapezius,  is  supplied  not  hy  the  spinal  accessory,  but  by  cervical 
nerves  and  the  seventh  nerve. 
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portions,  blended  with  a  similar  detachment  from  the  deeper  layer 
(from  the  contiguous  edges  of  the  pectoral  and  trapezio-iieltoid), 
forms  the  tensor  plicce  cUaria,  better  called  cervic(Hda/ri8,  This,  partly 
composed  of  elastic  tissue,  extends  along  the  radial  edge  of  the  wing 
in  Bats  and  Birds,  and  reaches  the  skin  and  subcutaneous  tissue  of 
the  radial  digits.  It  is  th\is  (as  mentioned  p.  319)  the  antagonistic 
homologue  of  the  costo-alaris. 

The  deeper  layer  of  the  cervicalis  superficialis  developes 
into  the  atemO'Cleido-mastoid  and  the  trapezius,  the  former 
representing  the  ventral,  or  sub-branchial,  part  of  the  layer, 
and  the  latter  representing  the  dorsal,  or  supra-branchial 
part*.  They  are  very  regular  muscles,  but  vary  in  their 
range  of  attachment  at  both  ends.  The  stemo-deido-mastoid 
is  sometimes  confined  to  the  sternum  and  then  is  called 
stemo-mastoid.  Sometimes  it  is  inserted,  by  a  narrow  tendon 
only,  into  the  mastoid,  instead  of  by  a  broad  musculo-tendi- 
nous  termination  as  in  Man*.  Sometimes  the  portion  con- 
nected with  the  clavicle  is  separate,  forming  a  cleido-occipital. 
The  trapezius,  instead  of  the  extensive  origin  from  skull, 
cervical  and  dorsal  spines,  overlapping  the  latissimus  dorsi, 
which  it  has  in  Man,  may  (Pteropus  and  Birds)  have  much 
more  limited  origin.  It  may,  in  the  absence  of  the  clavicle, 
be  inserted  (Cryptobranch)  into  the  anterior  edge  of  the  scapula 
and  the  precoracoid  or  (Ai)  the  coracoid;  or  it  may  be  conti- 
nued as  trapezio-deltoid  to  the  humerus'.  When  this  last 
occurs,  there  is  usually  an  inscription  remaining  between  the 
trapezius  and  the  deltoid,  in  the  deeper  part  of  which  a 
rudimentary  clavicle  is  often  present  in  Camivora. 

From  beneath  the  trapezius  the  rhomboids*  are  segmented, 

1  The  interv^al  between  the  two  in  Eacoon  is  partly  bridged  over  by  fibres 
passing  from  the  trapezius  to  the  sterno-mastoid,  reminding  ns  of  the  epi- 
branchial  fibres  connecting  the  superior  and  inferior  cervicales  parts  in  Lepi- 
dosiren  and  Dog-fish. 

'  In  a  Fawn  I  found  it  extending  over  the  lower  jaw  to  the  orbital  edge  of  the 
maxilla,  occupying  that  part  of  the  area  of  the  superficial  layer.  In  Crocodile 
it  passes  beneath  the  trapezius  to  the  transverse  process  of  the  4th  cervical  ver- 
tebra, where  it  comes  into  contact  with  the  middle  ventral  stratum  represented 
by  the  levator  scapulas. 

^  In  Manis  it  extends  over  the  biceps  and  brachial  vessels  to  the  internal 
condyle  of  the  hunierus. 

^  The  rhomboid  in  Owl  and  Kite  extends  from  all  the  lumbar  and  dorsal 
spines  to  the  hinder  edge  of  the  scapula,  dwarfing  the  trapezius.  In  Apteiyx  it 
i  i  said  by  Owen  to  be  wanting.  It  is  present  in  the  Crocodile,  bnt  I  have  not 
met  with  it  in  any  lower  animal;  sometimes  it  blends  with  the  laiimmui  dorsi. 
Journ,  Anat  iv.  83. 
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also  apparently  the  serrati  postici,  as  well  as  the  masto-hume'^ 
red  and  masto-scapular.  Though  the  last  two  might  perhaps 
be  said  to  be  segmented  from  the  deep  surface  of  the  stemo- 
mastoid,  yet  they  usually  blend  below  with  the  trapezius 
or  deltoid,  or  pass  to  the  scapula  or  humerus.  Also  another 
muscle  is  segmented  from  the  trapezius,  which  I  have  in 
former  papers  named  cervico-humeral,  and  which  is  an  in- 
teresting reminder  of  the  fact  that  in  Lepidosiren  (p.  260) 
and  Dog-fish  (p.  274)  some  of  the  deeper  fibres  of  the  layer 
are  traceable  to  the  lateral  septum  and,  beneath  it,  to  the 
lateral  parts  of  the  vertebrae ;  for  the  cervico-hwraeral  arises, 
not  like  the  trapezius  from  the  vertebral  spines,  but  from 
the  transverse  processes  of  the  atlas  or  other  cervical  verte- 
brae, near  to  the  levator  scapulce,  or  even  (Hedgehog)  from 
the  fore  part  of  the  ring  of  the  atlas,  or  (Guinea  Pig  aiid 
Rabbit)  from  the  basi-occipital.  It  descends  upon  the  shoulder 
to  the  clavicle,  acromion,  or  humerus,  or  blends  with  the 
trapezius  or  deltoid.  Thus,  though  it  is  associated  with  the 
levator  scapulce  in  its  origin,  it  is  associated  with  the  trapezius 
in  the  latter  part  of  its  course;  and  it  is  evidently  a  repre- 
sentative, in  Mammals,  of  those  fibres  of  the  stratum  which, 
in  Lepidosiren,  detach  themselves  from  the  rest  of  the  stra- 
tum and  bend  in,  deeply,  to  the  sides  of  the  vertebrae.  In 
the  Hippopotamus  the  cervico-humeral  arises  by  a  round 
tendon  from  the  back  of  the  exoccipital,  behind  the  digas- 
tric and  stylo-hyoid,  joins  the  trapezius,  forming  its  fore  part, 
and  runs  on  to  the  deltoid  ridge  of  the  humerus.  It  is  not 
separated  from  the  deltoidal,  or  lower,  part  by  any  inscription. 
It  is  joined  by  the  omo-hyoid  which  loses  itself  in  this  muscle. 
It  is  called  masto-humeral  by  Gratiolet.  A  separate  large  por- 
tion arises  by  a  strong  tendon  from  the  under  surface  of  the 
transverse  process  of  the  atlas  and  spreads  upon  the  dorsum 
of  the  scapula.  The  trapezius  passes  over  the  large  trans- 
verse process  of  this  vertebra  without  deriving  any  fibres 
from  it. 

Between  the  two  layers  of  the  cervical  part  of  the  super- 
ficial brachio-cephalic  stratum,  just  described — ^the  superficial 
layer  which  is  forming  the  suhcutaneus  colli,  and  the  deeper 
layer  which  forms  the  stemO'Tnastoid  and    trapezius — other 
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muscles  are  developed  in  different  animals,  to  which  the  names 
cervici  submaocillarisy  depressor  mandihulce,  mylo-hyoideus  and 
genio'hyoideus  are  given.  These  vary  a  good  deal;  and  the  first 
two  are  absent  in  higher  animals.  I  have  said  that  they  are  found 
between  the  two  layers;  but  the  genio-hyoid,  which  lies  near  the 
middle  line,  is  perhaps  rather  to  be  regarded  as  segmented  from 
the  deeper  surface  of  the  superficial  layer.  The  most  remarkable 
member  of  this  series  is  the  anterior  belly  of  the  digastric.  It 
lies  in  a  more  superficial  plane  than  any,  yet  is  continued, 
through  the  medium  of  a  tendon  or  inscription,  into  the  pos- 
terior belly  which  runs,  in  company  with  the  stylo-hyoid,  be- 
neath the  stemo-mastoid,  to  a  deeply  situated  spot  of  the  tem- 
poral bone,  just  behind  the  styloid  process. — The  peculiar  confor- 
mation and  disposition  of  this  muscle  in  Man,  and  the  inscrip- 
tion which  in  many  lower  animals  is  substituted  for  the 
tendon  between  its  two  muscular  portions,  have  excited  much 
attention  and  been  the  cause  of  many  surmises.  I  believe 
the  real  explanation  of  it  to  be  that  it  is  composed  of  two 
muscles  or  muscular  portions  derived  from  the  two  strata  of 
the  brachio-cephalic  muscle.  The  hinder  portion  is,  together 
with  the  stylo-hyoid,  a  derivative  from  the  deep  stratum, 
which  it  will  be  remembered  is  an  extension  of  the  middle 
or  internal  oblique  stratum  of  the  ventral  muscle;  and  the 
anterior  portion  is  a  derivative  from  the  fibres  of  the  cervi- 
calls  superficialis  layer,  which  lies  next  above  the  subcutaneus 
colli.  It  is  an  instance  of  a  portion  of  a  deep  stratum  re- 
taining continuity  through  the  medium  of  a  septum  with  a 
portion  of  a  superficial  stratum.  The  septal  remnant,  which 
is  a  remnant  of  the  hyoidean,  or  sub-hyoidean,  septum  (the 
septum,  that  is,  in  which  the  hyoid  is  formed),  is  the  tendon 
of  connection  between  the  two  portions  and  the  band  which 
holds  them  to  the  hyoid\ 

^  It  may  be  observed,  as  affording  some  confirmation  of  the  relation  de- 
scribed in  the  text  between  the  anterior  belly  of  the  digastric  and  the  mylo-hyoid, 
that  they  are  both  supplied  by  the  mylo-hyoid  branch  of  the  6th  nerve ;  whereas 
the  posterior  belly  of  the  digastric  and  the  stylo-hyoid  are  both  supplied  by  the 
7th  nerve.     I  do  not  however  attach  much  importance  to  this. 

In  this  derivation  of  the  digastric  from  the  elements  of  deep  and  superficial 
strata,  we  are  reminded  of  the  same  thing  in  the  cervico-humeral  just  mentioned, 
and  in  the  costo-alarU  (p.  319). 
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The  dissection  of  the  Hippopotamus  *  (Figs.  45  and  46)  affords  an 
interesting  illusti-ation  and  confirmation  of  these  views.  The  subcu- 
taneus  colli  {S.  c.)  under  the  neck  is  of  great  thickness,  as  is  the 
case  with  the  subcutaneous  muscles  on  the  under  surface  of  the  body 
generally;  and  it  appears  at  first  sight  to  terminate  in  front  in  a  thick 
defined  border  extending,  on  either  side,  upon  the  middle  of  the 
large  mandibular  ])rotuberance  intiO  which  the  masseter  (M)  is  in- 
serted. The  muscle  at  and  near  this  border  is  further  thickened  by 
transverse  fibres  crossing  from  one  side  of  the  face,  over  the  mandibu- 
lar protuberance,  to  the  other  side.  Close  examination,  however, 
shews  that  the  anterior  border  is  not  so  defined  as  at  first  sight 
appears;  for  the  edge  is  connected  by  fibrous  tissue,  which  is  the  sub- 
hyoidean  septum*,  with  deeper-lying  muscle,  a  br(md,  thick  hyo-men- 
tal  (A,  M.)f  which  passes  forwards,  from  the  septum  just  mentioned, 
to  the  mandible  on  the  side  of  the  bulging  symphysis.  By  means 
of  this  septum  the  hyo-mental  is  continuous,  behind,  with  the  super- 
ficial fibres  of  the  atemo-hyoid  {St.  U.)  which  is  a  large  thick  muscle, 
on  its  deeper  surface,  with  the  basi-hyoid  bone,  and,  on  its  superficial 
surfcice,  with  the  edge  of  the  subcutaneus  colli^.  Above  it,  and  deeper 
than  it,  is  the  mylo-hyoid  (M.  H.)  Above  this  is  (G.  H.)  the  genio- 
hyoid, and  deeper  still  is  the  genio-hyo-glossus ,  These  are  disposed 
as  they  usually  are  in  Mammals.  The  atylo-hyoid  aiises,  tendinous, 
from  the  outer  side  of  the  tooth- like  exoccipital  process,  soon  expands 
into  a  muscular  belly  which  is,  partly,  inserted  into  the  hyoid,  on  a 

^  Description  of  Figures  of  the  Hippopotamus  and  the  Cat  (PI.  xvi.). 

Figs.  45  and  46.  Dissections  of  the  muscles  beneath  the  floor  of  the  mouth 
of  a  Hippopotamus  which  died  three  days  after  birth. — I.M,^  the  inferior 
maxilla,  with  its  large  submental  protuberance  uncovered. — X,  the  upper  lip. — 
S,  c,  subcutaneus  colli. — 3/,  Masseter. — II.  M.,  hyo-mental  entire  on  the  left 
side,  but  divided  on  the  right  side,  and,  in  Fig.  46,  reflected. — D.,  anterior  part 
of  digastric  running  parallel  with,  and  blended  near  the  jaw  with,  the  hyo- 
mental. — M.  H.J  mylo-hyoid  divided  and  partially  removed  to  expose  G.  H.,  the 
genio-hyoid. — F.A.fihe  facial  artery.— In  Fig.  46,  the  subcutaneus  colli  has 
been  removed,  exposing  the  hinder  part  (2)')  of  the  digastric,  also  jS. if.,  the 
stylo-hyoid  which  is  seen  to  be  continuous  with  the  hyo-mental. — St,  M. ,  sterno- 
mastoid. 

Fig.  47. — Similar  dissection  in  Cat.  5^.  c,  the  subcutaneus  colli,  or  platysma, 
has  been  divided  and  pulled  aside  to  shew  (Z>  and  D')  the  anterior  and  posterior 
parts  of  the  digastric,  with  the  inscription  between  them  which  is  the  sub- 
hyoidean  septum.  The  anterior  part  of  the  digastric  is  seen  to  occupy  the  posi- 
tion occupied  by  the  hyo-mental,  as  well  as  by  the  anterior  part  of  the  digastric, 
in  the  Hippopotamus. — M.  H.y  the  mylo-hyoid. — St.  H.,  stemo-hyoid. 

*  It  is  called  by  Gratiolet,  Becherches  sur  VAnatomie  de  VHippopotamey  p. 
246,  the  raph€-80ti8-hyoidien. 

In  the  Flying  Squirrel  Macalister  found  that  the  digastric  had  two  separate 
bellies  and  a  central  round  tendon  which  was  continued  across,  from  side  to 
side  above  the  hyoid  bone,  as  an  arch  from  which  the  anterior  bellies  arose. 
This  tendinous  arch  was  the  sub-hyoidean  septum.  I  have  met  with  a  similar 
arrangement  in  the  body  of  a  man,  in  the  University  dissecting-room,  this 
winter. 

*  Gratiolet  (p.  299)  describes  it  as  le  second  faisceau  of  the  digastric.  It  is 
in  the  plane  of  the  digastric  ;  its  mandibular  insertion  is  blended  with  the  inser- 
tion of  the  digastric,  and  it  occupies  the  place  of  the  anterior  belly  of  that 
muscle  in  Man.    A  hyo-mental  is  present  in  some  Bats,  according  to  Macalister. 
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level  with  the  mylohyoid  and  the  genio-hyoid  and,  partly,  is  con- 
tinued on  into  the  lateral  edge  of  the  hyo-mentaL  The  digastric 
{ly)  arises,  by  a  tendon,  from  near  the  extremity  of  the  same  process 
as  the  stylo-hyoid,  passes  internal  to  the  stylo-hyoid,  expands  into  a 
belly  which,  about  on  a  level  with  the  hyoid,  is  interrupted  by  a 
transverse  inscription \  In  front  of  this  (D)  it  runs  parallel,  and  on 
the  same  level,  with  the  hyo-mental  and  is  inserted,  behind  the  hyo- 
mental,  and  continuously  with  it,  into  the  lower  edge  of  the  body  of 
the  jaw,  midway  between  the  symphysis  and  the  angle. 

The  facial  artery  {F,  A.)  passes,  as  usual,  beneath  the  stylo-hyoid 
and  digastric,  and  runs  along  the  outer  and  posterior  side  of  the  digas- 
tric, over  the  side  of  the  jaw,  between  the  digastric  and  the  fibres  of 
the  masseter  which  are  curling  round  the  anterior  border  of  the  pro- 
tuberance to  be  inserted  into  its  inner  side  and  edge. 

The  points  shewn  by  this  dissection  are,  first,  the  connection  of  the 
subcutaneus  colli  with,  and  its  termination  at,  the  hyoidean  septum. 
Secondly,  the  presence  of  a  hyo-mental  muscle  superficial  to  the 
mylo-hyoid,  extending  from  the  hyoidean  septum  to  the  symphysis 
of  the  jaw,  and  the  continuity  of  some  of  the  fibres  of  the  stylo-glosstis 
with  it.  Thirdly,  the  position  of  the  anterior  belly  of  the  digastric 
(2>),  in  front  of  the  inscription,  on  a  level  with,  and  on  the 
side  of,  a  part  of  the  same  stratum  with  the  hyo-mental,  and, 
indeed,  continuous  with  that  muscle,  and  forming  a  lateral  portion 
of  it.  It  is  clear  that  the  inscription  in  the  digastric  is  a  part  of  the 
sub-hyoidean  septum,  and  that  the  hinder,  deeper,  belly  (/}')  of  the 
digastric  is,  by  the  medium  of  this  inscription,  continued  into  the 
lateral  part  of  the  hyo-mental,  which  forms  the  anterior  belly;  just 
as  some  of  the  fibres  of  the  stylo- hyoid  are  continued  into  the  middle 
part  of  the  same  muscle.  In  Man  the  lateral  portion  of  this  hyo- 
mental  is  absent;  and  it  is  the  median  portion  which  forms  the 
anterior  belly  of  the  digastric.  Hence  the  insertion  of  the  digastric  is 
near  the  symphysis  of  the  jaw.  The  shifting  insertion  of  the  digastric 
into  the  jaw  is  thus  explained  by  the  circumstance  that  its  anterior 
belly  may  be  formed  by  different  parts  of  the  hyo-mental  in  different 
animals;  and  the  inscription,  usually  observable,  even  when  the 
muscle  is  straight,  indicates  the  line  of  connection  of  the  portion  of 
the  deep,  or  masto- hyoid,  and  the  superficial,  or  hyo-mental  strata 
which  combine  to  make  up  the  muscle.  The  hyo-mental  portion, 
anterior  to  the  inscription,  or  remnant  of  the  sub-hyoidean  septum, 
is  a  part  of  the  superficial  brachio-cephalic  stratum  ;  and  the  masto- 
hyoid  portion,  behind  the  inscription,  is  a  derivative  from  the  deep 
brachio-cephalic  stratum. 

^  Gratiolet,  whose  account  corresponds  in  other  respects  with  that  in  the 
text,  observes  that  the  muscular  fibres  are  not  interrapted  by  any  tendinous  in- 
scription. It  is,  however,  quite  distinct  in  the  young  (3  days  old)  animal  from 
which  my  description  is  taken. 

In  the  Cat  (Fig.  47),  as  in  many  others,  the  digastric  is  a  straight  musde, 
slightly  constricted  and  crossed  by  a  distinct  inscription  where  it  passes  the 
hyoid,  with  which  it  is  unconnected.  Then  it  expands  to  be  inserted  into  the 
whole  of  the  inner  surface  of  the  body  of  the  mandible  between  the  symphysiB 
and  the  masseter.    There  is  no  hyo-mental. 
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It  is  worth  while  to  remark  that  the  hyo-mental  in  the  Hippopo- 
tamus is,  together  with  the  anterior  belly  of  the  digastric,  supplied  by 
the  mylo-hjoid  branch  of  the  fifth  nerve  which  runs  between  them 
and  the  raylo-hyoid  muscle. 

In  the  limbless  Saurians  (Pseudopas,  P.)  the  rectus  ahdomi- 
nis,  which  forms  the  median  part  of  the  superficial  stratum  of 
the  ventral  muscle  in  the  abdomen,  is  not  separated  from  the 
cervical  (stenio-mastoid)  part  by  an  intermediate,  thoracic,  trans- 
versely disposed  (pectoralis)  part,  but  is  continued  directly  on 
into  it,  or  with  only  some  interruption  of  the  deeper  fibres  by 
the  clavicle.  In  Snakes  the  foremost  bundles  of  the  external 
oblique  muscle  arise  from  the  mastoid  process,  and  run  back- 
wards towards  the  ventral  scutes  beneath  which  they  form  a 
superficial  rectus.  Thus  they  represent  the  sterno-mastoid 
muscle  in  the  same  manner  as  do  the  corresponding  fibres  in 
Pseudopus  P.  For  a  short  distance  near  the  head  the  ohliquus 
is  overlaid  by  a  superficial,  thin  muscular  sheet  extending  from 
the  cervical  spines  to  the  mandible  and  the  scutes  immediately 
behind  it.  This  is  described  as  being  divided  into  cermd  suh^ 
maxiUaris  and  depressor  mandibulcB)  and  it  corresponds  evi- 
dently with  part  of  the  cervicalis  sup&rfidalis  of  Lepidosiren  and 
Dog-fish.  But  it  is  not  interrupted  by  branchial  openings ;  and  it 
is  not  segmented  from  the  subjacent  layers  of  the  ventral  muscle, 
at  least  it  does  not  present  a  stratification  from  them;  although 
such  separation  may  be  indicated  by  the  presence  of  the  hyoid 
in  the  thickness  of  the  sheet  (see  Fig.  44  and  description^). 

Traced  backwards  the  superficial  (external  oblique)  stratum 
of  the  ventral  muscle  is  continued  upon  the  hind  limb,  with 
more  or  less  interruption  by  the  limb-girdle  ;  and  it  ensheaths 
the  femoral  segment  much  in  the  same  manner  as  the  humeral 
segment  of  the  fore  limb  is  ensheathed  by  a  projection  of  the 
anterior  prolongation  of  the  stratum*.    Ventrally,  it  is  continued 

^  Some  of  the  fibres  of  this — the  cervici  suhmaxillaris — part  of  the  stratum 
are  described  by  Prof.  E.  d' Alton  (Beschriebung  des  Muskelsystems  eines 
Python  bivittatus,  Mailer's  Archiv,  1834,  s.  365)  as  attaching  themselves  to  the 
hyoid,  forming  a  'Nackenziingenbeinmuskel.'  He  also  describes  a  *Buck> 
wartszieher'  of  the  hyoid  running  obliquely  and  superficially  from  the  cervical 
^ine  to  the  hyoid.  Some  fibres  of  the  cervici-  or  masto-submazillaris  attaching 
themselves  to  the  quadrate,  he  calls  *Zuruckzieher'  of  that  bone.  It  is  an 
extension  of  these  upon  the  mandible  which  forms  the  depressor  mandibula. 

>  In  certain  Snakes  the  ventral  muscles  form  a  funnel-shaped  process  in- 
vesting the  base  of  the  claw,  which  is  the  counterpart  of  the  funnel-shaped 


328  PBOFESSOB  HX7MPHBY. 

into  the  gracilis,  which  is,  manifestly,  a  serial  repetition  of  the 
pectaralis,  and  which,  like  that  muscle,  is  chiefly  attached  to  the 
pre-axial  edge  of  the  limb.  Dorsally,  it  is  continued  into  the 
gluteus  maximus,  which  is  the  serial  repetition  of  the  latissimus 
dorsi,  and  which,  like  that  muscle,  is  attached  to  the  post-axial 
edge  of  the  limb  and  blends  with  the  dorsal  muscle  (the  quad- 
riceps) on  the  first  segment  of  the  limb.  Both  these  muscles 
(gracilis  and  gluteus)  incline  to  the  plantar  surface  of  the  middle 
and  distal  segments  of  the  limb,  as  do  the  pectaralis  and  latis- 
simus dorsi  in  the  fore  limb,  and  for  the  same  reason.  The 
middle  part  of  the  external  oblique  layer  is  continued  into 
the  tensor  vagince  fenums  and  the  sartorius,  which  are  the 
representatives  of  the  deltoid  muscle,  and  which  are  cut  ofl^ 
wholly  or  in  part,  from  the  obi.  exL  by  the  ala  of  the  ilium,  as 
the  deltoid  is  wholly  or  in  part  cut  off  from  the  trapezius  by  the 
spine  of  the  scapula.  The  opposed  edges  of  the  sartorius  and 
the  gracilis^  are  not  commonly  so  approximated  to  each  other 
as  are  those  of  the  deltoid  and  pectaralis.  In  the  interval 
between  them,  as  well  as  upon  them,  the  oblique  muscle  is  con- 
tinued into  the  fascia  of  the  thigh ;  and  the  thickening  called 
*Poupart*s  ligament'  at  the  crural  arch,  where  the  oblique 
passes  into  the  femoral  fascia,  is  probably  a  remnant  of  the 
pelvic  septum ;  and  an  ossification  in  it  would  form  the  serial 
homologue  of  the  clavicle*. 

These  muscles  and  fasciae  are  sometimes  covered  by  an 
extension  of  the  brachio-lateral  muscle  (p.  320),  which  may 
{Pteropus)  acquire   an  attachment  to  the  femur;   just  as  in 

inyestment  carried  upon  the  fore  limb  of  higher  animals  and  segmented  into 
pectoraliSt  latissimus  dorsi,  and  trapezio-deltoid.  Commonly  the  interruption  of 
the  components  of  the  stratum  by  the  pelvic  girdle  is  greater  than  that  by  the 
shoulder-girdle.  Thus  the  gracilis  is  often  quite  separated  from  the  rest  of  the 
ventral  muscle ;  though  in  some  animals,  as  Cryptobranch,  its  continuity  with 
the  caudal  and  abdominal  parts  of  the  stratum  is  suf&ciently  clear :  whereas  the 
pectaralis  is  usually  to  some  extent,  and  often  very  extensively,  continuous  with 
the  external  oblique,  or  the  rectus,  or  both.  So,  the  sartorius  and  tensor  vagina 
femoris  are  rarely  (they  are  in  Ai')  continuous  with  the  external  oblique ;  though 
the  deltoid  often  is  continuous  with  the  trapezius, 

1  In  the  Babbit  the  sartorius,  arising  from  Poupart's  ligament,  is  con- 
tinuous with  the  gracilis, — ^In  Ai,  Manis,  Pig,  and  others,  the  sartorius  and 
tensor  v,  /.  are  continuous  with  the  gluteus;  and  in  Pig  the  biceps  also  is  con- 
tinuous with  them. 

^  Probably  the  marsupial  bone,  formed  from  cartilage  in  the  deeper  part  of 
this  septum,  corresponds  with  the  sternal  end  of  tiie  clavicle,  which,  its  epiphy- 
sial nucleus  at  any  rate,  is  formed  in  cartilage. 
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the  fore  limb  the  subcutaneous  muscle  dips  down  to  and  is 
united  to  the  humerus. 

Behind  the  limb  the  external  stratum  is  continued  upon  the 
tail  and  there  blends  with  the  middle  stratum.  Its  superficial 
or  subcutaneous  layer  forms  the  external  sphincUr  ani.  In 
some  animals  (Hedgehog)  it  is  firmly  inserted  into  the  caudal 
vertebrae. 

The  following  is  a  review  of  the  serial  or  successional  homological 
relations  of  the  parts  of  the  external  stratum  of  the  ventral  muscle 
thus  fai*  discussed.  The  gluteus  max.  is  serially  homologous  with  the 
latiasim/us  dorsi.  The  tensor  vag.f,^  the  sartoriusy  the  JemorcU /ascia 
and  part  of  the  obL  ext.,  with  the  deltoid  and  trapezius;  Poupart's 
ligament  representing  the  clavicle,  and  the  ala  of  the  ilium  represent- 
ing the  spine  of  the  scapula.  The  gracilis  with  the  pectoralis  major. 
The  middle  part  of  the  external  obliqus  and  the  superficial  fibres  of  the 
rectus  with  the  stemo-cleido-mastoidf  and  (between  the  sterno-mas- 
toids)  with  the  mylo-hyoid,  the  anterior  belly  of  the  digastric,  the 
hyo-merUal  and  the  supeificial  fibres  of  the  stemo-hyoid.  The  rhom- 
hoids  and  serrati  postici  have  no  homological  representatives;  and 
there  are  no  structures  in  the  tibial  and  fibular  borders  of  the  hind 
limb  sufficiently  segmented  to  compare  with  the  tensor  plicce  alaris 
and  the  costo-alaris ;  though  the  sartorius  or  some  of  its  fibres  nearly 
corresponds  with  the  foi-mer,  and  the  caudo-pedal  with  the  latter. 
The  external  sphincter  ani  may  be  said  to  be  serially  homologous  with 
the  orbi&idaris  oris;  but  the  subcutaneous  muscles  generally  do  not 
admit  of  homological  comparison. 

The  relations  of  the  ventral  muscles  to  the  alimentary  tube  are 
therefore  as  follows : — The  internal  stratum  is  gathered  round,  con- 
tinned  into  and  reflected  upon  it  as  levator  and  retractor  ani  and  is 
gathered  round  it  as  post-  and  sometimes  as  pre- cardiac  diaphragm. 
The  middle  stratum  forms  the  internal  sphincter  ani,  and  is  continued 
into  the  tongue  as  gehio-hyo-glossus  and  hyo-glossus,  and  is  continued 
upon  the  phaiynx  as  thyro-  and  hyo-pliaryngei  or  constrictor es.  The 
external  stratum  forms,  by  its  superficial  layer,  the  orbicularis  oris 
and  other  circum-oral  muscles,  and  the  sphincter  ani  externus. 

The  disposition  of  the  ventral  muscle  in  these  three,  oblique  and 
transverse,  planes  is  a  visceral  feature,  is  co-extensive,  that  is,  with 
the  visceral  region  or  nearly  so.  It  extends  from  the  anus  to  the 
head,  but  not  behind  the  anus,  even  in  Bdellostoma,  Snakes  and  other 
limbless  animals.  "When  the  limb-girdles  are  present,  either  with  or 
without  the  limbs,  the  planes  are  broken  up  by  and  partially  lost  on 
ihem;  and  when  they  are  not  present  the  planes  are  blended  in  the 
caudal  muscles.  In  the  Porpoise  the  recti,  and  with  them  the  obliqui 
intemi  and  the  transversi,  diverge  and  psiss,  on  the  sides  of  the  bones 
supposed  to  be  rudimentary  pelvic  bones,  to  the  transverse  vertebral 
processes  in  which  they  terminate  about  on  a  level  with  the  vent; 
whUe  the  obi,  extemi  terminate  in  a  defined  edge  a  little  in  front  of 
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the  bones  just  mentioned.  It  will  be  understood  that  the  stratifica- 
tion is  no  necessary  accompaniment  of  the  visceral  region.  It  does 
not  usually  take  place  thei*e  in  Fishes;  and  in  higher  animals  it  is 
often  obscure  or  imperfect  in  certain  parts,  rendering  it  difficult 
or  impossible  to  decide  with  certainty  from  which  of  the  strata  a  given 
muscle  is  derived. 


Muscles  of  the  Limbs. 

It  has  alrea,dy  been  shewn  that  limb-girdles  are,  like  the  ribs 
and  costal  cartilages,  formed  in  the  transverse  intermuscular 
septa  of  the  ventral  muscle,  and  in  that  part  of  the  thickness  of 
the  septa  which  is  in  the  plane  of  the  middle  or  internal 
oblique  stratum.  They  sometimes  grow  through  the  outer 
stratum  and  project  subcutaneously ;  and  the  pelvic  bone  in 
Snakes  lies,  beneath  the  internal  stratum,  in  juxta-position  with 
the  fascia  transversalis.  Essentially,  however,  they  belong  to  the 
middle  stratum ;  and  the  muscles  passing  from  them  upon  the 
limbs  may  be  regarded  as  derivatives  from  this  stratum,  as 
serially  homologous,  that  is,  with  the  muscles  passing  from 
septum  to  septum,  or  from  costa  to  costa,  in  front  and  behind 
them. 

It  has  also  been  shewn  that  the  external  stratum — ^the 
stratum  of  the  external  oblique  muscle — ^is  prolonged  upon  the 
limbs  in  the  form  of  a  more  or  less  complete  funnel-like  invest- 
ment of  each  limb.  This  is  seen  in  its  simplest  condition  in  the 
Snakes  that  are  possessed  of  claws.  It  is  also  well  seen  in  Lepi- 
dosiren,  where  it  consists  of  a  simple  sheath,  interrupted,  it  is 
true,  in  front,  by  the  branchial  opening,  yet  surrounded  by  and 
extending  along  the  fin  ;  and  different  forms  of  it  are  exhibited 
in  different  animals.  There  are,  therefore,  derivatives  of  the  two 
outer  strata  of  the  ventral  muscle,  at  any  rate,  contributing,  and 
largely,  to  the  muscular  basis  of  the  limbs, 

A  limb  is  usually  composed  of  a  series  of  cartilaginous  or 
osseous  pieces  serially  arranged  and  moveable  upon  one  another, 
of  which  the  fin  of  Lepidosiren  is  one  of  the  simplest  examples ; 
and  the  instance  of  the  paddle  of  Ceratodus  has  shewn  that  the 
muscular  fibres  pass  from  piece  to  piece,  indeed  that  the  muscu- 
lar tissue  of  the  limb  is,  in  the  primitive  form,  segmented  into 
transverse  planes  corresponding  with  the  axial  cartilaginous,  or 
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osseous,  segments,  thus  resembling  the  disposition  of  the  muscles 
in  the  trunk,  and  more  particularly  in  the  tail,  of  simply  con- 
structed animals.  But,  as  we  have  found  in  the  trunk,  the 
muscular  fibres,  the  superficial  fibres  more  particularly,  are  often 
not  confined  to  their  particular  segments.  They  commonly 
break  through  the  intervening  barriers,  or  intermuscular  septa, 
and  range  on  to  more  distant  segments,  blending  "with  the 
muscles  of  those  segments.  Hence  the  muscles  of  any  division 
of  a  limb  consist,  usually,  of  three  layers.  First,  and  deepest, 
are  the  fibres  of  the  segment  itself,  the  'intrinsic'  fibres ;  of  these 
the  proximal  series  are  the  bundles  passing  from  the  girdle  to 
the  first  segment  of  the  limb :  secondly y  the  fibres  derived  from 
distal  segments,  the  '  extrinsic'  fibres ;  and  thirdly ,  and  most 
superficially,  the  fibres  derived  from  the  ventral  muscle,  the 
superficial  'ventro-appendicular'  fibres.  The  components  of  these 
three  layers  are  blended  together  in  a  variety  of  ways,  render- 
ing it  often  difiicult  or  impossible  to  distinguish  to  which  layer 
they  appertain. 

In  the  simplest  condition,  as  that  of  Lepidosiren,  the  cai:ti- 
laginous  or  osseous  pieces  of  the  limb  are  joined  to  one  another 
by  simple  tissue,  and  are  moveable  in  any  direction ;  and  the 
muscular  fibres  are  uniformly  disposed  around  the  joints,  the 
deepest,  or  *  intrinsic',  fibres  forming  a  sort  of  circular  capsule, 
and  being  blended  on  the  exterior  with  the  'extrinsic'  and  the 
'ventro-appendicular'  fibres.  When  movements  in  particular 
directions  are  required,  the  conformation  and  structure  of  the 
joint  is  proportionately  modified,  and  the  muscular  fibres  are 
arranged  and  segmented,  more  or  less  distinctly,  into  bundles 
or  muscles  to  eflfect  the  object.  In  the  case  of  the  proximal 
joint  of  the  limb — ^that  of  the  first  cartilage  or  bone  with  the 
girdle — ^the  movement  is,  on  the  whole,  circumductory  or  in 
any  direction ;  and  the  muscles  are  disposed  around  the  joint  in 
a  nearly  circular  manner.  Usually,  however,  even  here,  certain 
movements  take  place  more  frequently  or  more  freely  than 
others ;  and  the  muscular  fibres  are  accordingly  arranged  in 
groups,  or  muscles,  having  more  or  less  independent  action.  In 
the  distal  parts  of  the  limb  the  movements  are  commonly  much 
more  restricted,  are  limited  indeed,  nearly  or  quite,  to  one 
plane,  which  is,  speaking  generally,  the  same  for  all  the  joints 
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of  the  limb.  They  all  admit  cf  flexion  towards  the  palmar 
or  plantar  or  ventral  aspect,  and  of  extension  towards  the 
dorsal  aspect.  Supposing  the  limbs  stretched,  as  in  their 
primitive  condition,  horizontally  in  straight  lines  and  at  right 
angles,  from  the  trunk,  then  all  the  joints  admit  of  flexion 
towards  the  ventral  surface  of  the  tmnk  and  of  extension  to  the 
horizontal  line.  At  the  wrist  and  ankle  the  extensor  move- 
ment may,  in  some  animals,  be  carried  beyond  that  line  (in 
Man  the  foot  has  come  to  be  placed  at  a  right  angle  with  the 
leg) ;  and  the  same  is  the  case  at  the  joints  with  the  girdles 
where,  as  just  said,  other  movements  are  also  permitted.  In 
all  the  joints,  however,  except  that  with  the  girdle,  the  movement 
is  nearly  restricted  to  the  plane  indicated.  Hence  the  muscles 
are  arranged  in  two  sets,  one  upon  the  'flexor'  or  'ventral'  aspect^ 
which  may  also  be  called  'palmar'  in  the  fore  limb  and  'plan- 
tar' in  the  hind  limb,  and  the  other  set  upon  the  'extensor' 
or  '  dorsal '  aspect ;  and  there  is,  speaking  generally,  a  corre- 
sponding arrangement  of  the  nerves. 

It  must  not,  however,  be  supposed  that  the  arrangement 
is  rigidly  adhered  to.  Marginal  portions  of  the  ventral  series 
occasionally  (witness  the  lumbricales)  stay  upon  the  dorsal 
aspect  and  serve  as  extensors ;  and  more  frequently  marginal 
portions  of  the  dorsal  series  incline  over  the  sides  and  upon  the 
ventral  aspect  and  serve  as  flexors,  and  perhaps  become  united 
with  the  flexors. 

That  there  is  a  similarity,  a  general  homological  correspond- 
ence, between  the  muscles  of  the  fore  and  of  the  hind  limbs,  as 
well  as  between  the  limbs  of  different  animals,  is  self-evident. 
Their  outer  sheets  are  projections  of  serially  homologous  portions 
of  the  ventral  muscle  carried  upon  similar  outgrowths  from  serially 
homologous  ossifications  in  the  ventral  intermuscular  septa^. 
The  dorsal  muscles  of  one  limb  and  in  one  animal  correspond, 
though  not  unexceptionably,  with  the  dorsal  muscles  of  the 

^  The  septa  in  whicli  the  corresponding  limb-girdles  are  formed  are  not, 
numerically,  the  same  in  the  different  orders  of  vertebrates.  The  scapnlar 
girdle,  for  instance,  in  the  Fish  is  developed  in  a  septum  close  to  the  head; 
whereas  in  the  Bird  it  occupies  a  septum  far  removed  from  the  head.  So,  the 
position  of  the  pelvic  girdle,  though  presenting  a  steady  relation  to  the  hinder 
part  of  the  visceral  cavity  and  the  termination  of  the  alimentary  canal,  varies 
greatly  in  its  distance  from  the  scapular  girdle,  owing  to  the  variation  in  the 
number  of  intervening  muscular  and  intermuscular  pluies  in  different  animals. 
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other  limb  and  in  other  animals ;  and  the  same  with  the,  ven- 
tral series.  There  is,  moreover,  often  an  antagonistic  similarity 
between  the  ventral  and  dorsal  muscles,  according  with  the 
similarity  in  the  action  requisite  to  produce  the  flexor  and  th^ 
extensor  movements.  In  short,  the  similarity  of  muscular 
disposition  about  the  several  joints,  in  the  same  or  the  diflferent 
limbs  of  the  same  or  different  animals,  is,  a^  we  might  expect^ 
generally  proportionate  to  the  similarity  of  the  form,  move^ 
ments  and  position  of  the  joints  and  of  the  force  required  \ 
Differences  in  these  are  sometimes,  indeed  not  unfrequently, 
associated  with  such  varieties  in  the  combination  of  embry- 
onic germs  as  to  defy  attempts  at  an  exact  homological  conj" 
parison. 

Two  important  features  of  difference  which  serve  to  modify 
the  muscular  relations  in  the  two  limbs  at  once  suggest  them- 
selves as  being  present  to  a  greater  or  less  degree  in  most 
animals.  First,  the  superficial  position  and  the  mobility  of  the 
shoulder-girdle,  as  compared  with  the  pelvis;  and  associated 
with  these  are  the  variability  and  instability  of  the  subglenoid 
parts  of  this  girdle,  and  the  frequent  presence  of  a  clavicle. 
The  shoulder-girdle  and  its  musdes  often,  indeed  commonly, 
deviate  from  their  simple  primitive  form  and  relations  much 
more  than  do  the  pelvic-girdle  and  its  muscles ;  and  they  are 
liable  to  much  greater  variations  in  position — ^fore  and  aft  and 
in  the  depth  of  plane  at  which  they  are  situated — and  in  their 
relation  to  the  other  parts  of  the  osseous  skeleton.  In  one 
animal  the  shoulder-girdle  is  joined  to  the  head,  giving  it„  in 
the  opinion  of  some  anatomists,  a  claim  to  be  regarded  as  an 
appendage  to  the  skull;  in  another  animal  it  is  joined  to  the 
vertebral  spines ;  in  a  third  to  the  vertebral  bodies ;  in  a  fourth 
to  the  sternum ;  and  in  a  fifth  it  is  free  from  all  these.  These 
varieties  in  the  girdle  involve  a  greater  amount  of  variety  in 
the  muscles  connecting  it  with  the  rest  of  the  trunk  and  passing 
from  it  to  the  limb,  than  is  the  case  with  the  muscles  of  the 
pelvis.  There  is,  however,  in  connection  with  the  latter,  the 
varying  development  of  the  tail,  which  leads  to  considerable 

^  I  do  not  mean  to  assert  that  all  mnsoular  varieties  are  thus  teleologioally 
determined;  but  it  is  very  generally  so;  and  it  is  not  easy  to  adduce  unques^ 
tionable  ezQeptions« 
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variation  in  the  muscles  passing  between  this  part  of  the  body 
and  the  pelvis  and  hind  limb. 

The  second  great  feature  of  difference  is  the  difference  in 
the  rotation  of  the  two  limbs ;  the  dorsal  surface  of  the  thigh 
and  knee  being  directed  forwards,  while  that  of  the  arm  and 
elbow  is  directed  backwards\  In  the  hind  limb  the  leg  and 
foot  are  involved  in  the  same  rotation  as  the  thigh  and  knee. 
But  the  forearm  and  hand  undergo  a  rotation  in  a  different 
direction  to  that  of  the  arm  by  means  of  the  proation  of  the 
radius ;  so  that  the  dorsal  surface  of  the  hand  is  directed  the 
same  way  as  the  dorsal  surface  of  the  foot.  The  effect  of  these 
rotations  is  that  the  radial — or  pre-axial — edge  of  the  humerus 
looks  outwards,  and  the  tibial — or  pre-axial — edge  of  the  femur 
looks  inwards.  This  leads  to  a  difference  in  the  insertion  of 
some  of  the  otherwise  homologous  muscles  at  the  upper  ends 
of  the  two  bones,  for  instance,  the  radial  tubercle  of  the  hume- 
rus presenting  on  the  outer  side  of  the  limb,  receives  the  mus- 
cles from  the  dorsal  aspect  of  the  scapula  and  exceeds  the  ulnar 
tubercle  in  size ;  whereas  the  fibular  tubercle  of  the  femur 
rises  into  strong  relief  beneath  the  dorsum  of  the  ilium,  and 
receives  the  muscles  which  arise  from  that  surface  and  exceeds 
the  tibial  tubercle  in  size. 

I  may  observe  that  such  a  variation  in  the  locality  of  the  inser- 
tion of  corresponding  tendons  in  the  two  limbs,  and  indeed  in  the  same 
limb  in  different  animals,  is  by  no  means  uncommon.  It  is  seen  in 
the  instances  of  the  extensor  muscles  of  the  leg  and  forearm,  in  the 
extensores  carpi  radiales,  the  bleeps  hraehii,  latiasimus  dorsi,  &c.  Too 
much  importance  has,  I  think,  been  attached  to  the  insertion  of  a 
muscle  as  a  guide  to  its  homology :  and  the  statement  that  the  inser- 
tion is  more  to  be  depended  upon,  in  this  respect,  than  the  origin  is 
scarcely  supported  by  observation. 

We  have  already  (p.  327)  traced  the  ventro-appendicular 
muscles  from  the  ventral  muscle  to  the  limbs,  and  pointed  out 
their  serial  homological  relations.  It  remains  to  follow  them 
upon  the  limbs.  Normally,  or  primitively,  they  spread,  as  in 
Lepidosiren,  and  less  distinctly  in  Ceratodus,  over  the  whole 
surface  of  each  limb,  forming  an  outermost  muscular  cover- 
ing of  the  limb;  and  they  are  still  seen  to  expand  upon  the  dis- 
tal segments  in  many  even  of  the  higher  animals,  especially  in 

^  See  my  Obs,  on  the  Limbs  of  Vertebrate  Animals,  p.  16. 
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the  hind  lunb.  But  they  are  often  reduced,  in  their  course  down 
the  limb,  to  fasciae  or  areolar  fibres,  and  often  are  arrested  by 
insertion  into  a  projecting  process  of  bone  at  some  higher  point; 
or  they  blend  with,  and  are  lost  in,  the  subjacent  strata. 

To  take  first  the  'palmar'  and  'plantar*,  that  is,  the  'ven- 
tral' divisions  of  the  ventro-appendicular  muscle,  which  we  call, 
respectively,  pectoralis  and  gracilis.  Each  extends  along  the 
pre-axial  edge  of  its  limb,  inclining  to  the  palmar,  or  the  plan- 
tar, surface.  Each  reaches  sometimes  to  the  distal  segment, 
but  is  usually  interrupted  or  lost  earlier:  and  each  blends  in 
«.ble  degL  with  L  .abjacen.  M„,cl^  Th,  peoU^  » 
commonly  arrested  at  the  radial  tubercle  of  the  humerus;  but, 
sometimes  (Orycteropus),  part  of  it  accompanies  the  biceps  to 
the  radius,  or  (Otter  and  Wild  Cat),  together  with  some  fibres 
of  the  trapezio-deltoid,  accompanies  the  brachialis  anticv^  to 
the  ulna,  or  (Seal)  expands  into  the  fascia  of  the  forearm  and 
so  reaches  the  hand.  It  is,  in  some  instances,  free  from  the 
subjacent  muscles,  and  in  others  is  blended  with  the  coraco- 
brachials,  or  is  connected  with  them  by  means  of  the  pectoralis 
minor  (see  p.  344).  The  gracilis  is  rarely,  if  ever,  arrested  at  so 
early  a  point  as  the  pectoral.  It  is  commonly  inserted  into  the 
tibia,  occasionally  (Pteropus)  blending  with  the  semitendinosv>s, 
and,  now  and  then  (Unau  and  Ai),  joining  the  biceps  flexor  cruris 
and  acquiring  an  attachment  to  the  fibula.  It  often  extends 
down  the  inner  side  of  the  tibia,  over  the  ankle  and  foot,  spread- 
ing upon  the  dorsal  and  plantar  surfaces  of  the  foot  (Seal).  It 
is  in  some  instances  free  from  the  subjacent  adductors ;  in 
others  (Cryptobranch)  it  is  scarcely  segmented  from  them. 

The  'dorsal'  divisions  of  the  ventro-appendicular  muscle 
have  often  a  wider  range  than  the  '  ventral '  both  in  their  con- 
nection with  the  trunk  and  in  the  area  of  the  limbs  which 
they  cover;  and  they  are  commonly  sectorially  segmented  in 
some  degree.  The  dorsal  surface,  as  seen  most  distinctly  in  the 
fore  limb  of  Dog-fish  (Figs.  28  and  30)  and  in  the  hind  limb  of 
Ceratodus  (Fig.  34),  and  the  post-axial  edge  of  the  limb,  may 
be  regarded  as  their  legitimate  destination;  but  they  not  unfre- 
quently  spread,  over  both  the  pre-axial  and  the  post-axial  edges, 
upon  the  ventral  surface  of  the  limbs.  They  are,  consequently, 
attached  to  various  points.    In  the  cylindrical  (Lepidosiren),  or 
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rudimentary  (Snakes),  state  of  the  limbs,  they  are  not  seg- 
mented from  the  palmar  and  plantar  portions  of  the  sheet,  and 
are  not  themselves  longitudinally  or  seetorially  cleft. 

In  the  fore  limb  there  are  usually  two  sectors  of  the  dorsal 
division ;  one — the  trapezius — converging  from  the  dorsal  aspect 
of  the  head  and  of  the  front  of  the  trunk,  and  the  other — ^the  la- 
tissimus  dorsi — converging  from  behind,  upon  the  limb.  The  ^ra- 
pezius  sector  in  branchiate  animals  (pp.  259,  273)  is  interrupted 
and  devoted  to  the  gill  apparatus,  and  scarcely  reaches  the 
limb.     In  some  animals,  devoid  of  gills  (Cryptobranch),  it  does 
not  extend  beyond  the  anterior  edge  of  the  scapular  and  the  cora- 
coid  parts  of  the  girdle.     In  others  (certain  Mammals)  it  runs 
on  to  the  radial  tubercle  of  the  humerus,  or  to  the  radius,  or 
even  (Otter^)  to  the  ulna,  joining  the  flexors  of  the  forearm.    It 
usually  presents  an  inscription  as  it  passes  over  the  shoulder. 
This  inscription  is  the  superficial  part  of  the  septum  in  which 
the  girdle  is  formed;  and,  in  Mammals,  the  anterior  edge  of 
the  scapular  part  of  the  girdle,  called  the  'spine',  commonly 
grows  through  the  septum,  so  occupying  the  inscription,  and 
bisecting  the  upper  or  supra-scapular  part  of  the  muscle,  trans- 
versely, into  posterior,  or  deltoid,  and   anterior,   or  trapeziuB 
parts.     In  the  lower,  or  coracoidal,  part  of  the  septum  the  case 
is   somewhat   diflferent.     Sometimes   the   inscription  {i.e.  the 
remnant  of  the  septum  in  the  muscle)  remains,  and  marks  the 
division  into   trapezius  and   deltoid  parts.      Sometimes  it  is 
nearly  obliterated.     Sometimes  it  becomes  ossified  into  a  '  cla- 
vicle' or  'epi-coracoid'  (p.  316),  the  ossification  being  (many 
Carnivora)   confined  to  the  deeper  tract  of  it  and   limited  in 
extent,  or  extending  through  the  thickness  of  the  muscle,  and 
ranging,  from  the  acromial  end  of  the  spine  of  the  scapula,  to 
the  sternum".     The  most  important  varieties,  therefore,  in  this 

»  In  an  Otter  the  foremost  fibres  of  the  trapezius,  continued  as  deltoid  with 
an  intervening  inscription,  and  accompanied  by  some  fibres  of  the  pectoraUt, 
descended  in  front  of  the  brachialis  anticus  to  the  uhia. 

'  In  Lizards  the  clavicle  extends  along  the  anterior  edge  of  the  scapula  to 
its  base.  In  Ai  it  is  attached  to  the  coracoid.  In  Fishes  it  is  large,  closely 
applied  upon  the  coracoid,  and  meets  its  fellow  in  the  middle  line ;  but  it  is  not 
certain  that  ossification  ever  extends  from  the  coracoid  into  it.  It  seems  in 
this  respect  to  bear  to  the  coracoid  somewhat  similar  relations  to  those  which 
the  supra-,  or  better  epi-,  scapular  bones  (Parker's  supra-clavicles)  bear  to  the 
scapula.  I  have  spoken  of  the  clavicle  as  an  ossification  in  one  of  the  mnsoolar 
septa  of  the  bracMo-cephalic  stratum,  corresponding  with  the  epicostals.  But 
it  should  be  added  that  it  is  situated  at  a  deeper  level  than  they,  in  ihe  deeper 


MUSCLES  IN  VERTEBRATE  ANIMALS.         337 

trapezio-deltoid  sector  are ;  first,  that  in  which  it  does  not  ex- 
tend below  the  anterior  edge  of  the  girdle;  secondly ,  that  in 
which  it  extends  beyond  the  edge  of  the  girdle  and  its  septum 
down  to  the  humerus  or  forearm;  thirdly,  that  in  which  it  is 
divided  transversely,  in  part  or  the  whole  of  its  width,  into 
two  distinct  muscles  by  ossification  extending  from  the  edge  of 
the  scapular  part  of  the  girdle  into  the  septum  which  traverses 
it  and  by  ossification  arising  independently  over  the  coracoidal 
part  of  the  girdle.  The  portion  of  the  trapezius  which,  in 
Cryptobranch,  is  inserted  into  the  anterior  edge  of  the  scapula 
is,  in  Mammals,  continued,  beyond  that  edge,  which  grows  up 
as  the  spine,  into  the  scapular  portion  of  the  deltoid;  and  the 
portion  which,  in  Cryptobranch,  is  inserted  into  the  coracoid  is, 
in  Mammals,  continued,  beyond  the  coracoidal  septum,  or  the 
clavicle  which  may  form  in  it,  on  into  the  clavicular  portion 
of  the  deltoid.  These  two  portions  of  the  deltoid  are  not  unfre- 
quently  separate. 

The  sector  in  the  hind  limb,  corresponding  to  the  trapezio- 
deltoid,  is  recognisable  as  a  distinct  element  only  behind  the 
pelvic  girdle,  where  it  forms  the  sartoriua  and  the  tensor  vagince 
/emoris.  These  are  usually  cut  off  from  the  external  oblique 
part  of  the  ventral  muscle  lying  in  front  of  them,  which,  or 
part  of  it,  may  be  supposed  to  correspond  to  the  trapezius,  by 
the  edge  of  the  ilium;  and  they  thus  answer,  serially,  to  the 
scapular  portion  of  the  deltoid.  The  sartorius  is  sometimes 
(Unau  and  Ai),  like  the  deltoid,  inserted  into  the  pre-axial 
edge  of  the  first  bone  of  the  limb;  but,  usually,  it  runs  into  the 
second  bone.  In  other  words,  the  sartorius  usually  continues 
its  course  on  to  the  tibia,  but  is  occasionally  arrested  at  the 
femur  ^;  whereas  the  deltoid,  or  part  of  it,  occasionally  (Orycte- 

instead  of  in  the  superficial  part  of  the  stratum,  as  seen  in  Fs.  Fallasii,  and 
also  in  Camivora,  where  the  rudimentary  clavicle  is  found  in  the  deeper  part  of 
the  septum  between  the  trapezius  and  the  deltoid.  It  has  not  unfrequently 
connections  with  the  muscles  of  the  subjacent  stratum — the  subclavitts  and  the 
stemo-  and  omg-hyoids.  It  is  extended  between  two  cartUage  bones,  of  which 
one  (the  sternum)  is  in  a  deep  level.  According  to  Gegenbaur,  it  is  not  without 
claim  to  a  cartilaginous  origin  itself  at  one  part;  and  it  has  a  cartilaginous 
epiphysis.  In  short,  it  appears  to  afford  an  example  of  remarkable  blending  of 
the  superficial  membranous  and  the  deeper  cartilaginous  ossifications,  the 
former  preponderating  from  a  very  early  period,  and  in  some  instances,  probably, 
constituting  the  only  basis  of  the  bone. 

^  The  sartoritu  sometimes  (Hippopotamus)  runs  down  the  middle  of  the 
dorsal  aspect  of  the  thigh,  over  the  patella,  and  is  lost  there.     In  the  Heron  it 
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ropus)  continues  its  course  on  to  the  radius,  but  usually  is  ar- 
rested at  the  humerus.  The  course  of  the  tensor  v.  f,  into  the 
fascia  does  not  distinctly  correspond  with  anything  in  the  fore 
limb.  It  is  present  only  in  Mammals,  and  is  often  wanting  in 
them.  The  sartoriics  may  (Rabbit)  extend,  along  Poupart's 
ligament,  to  the  gracilis,  as  the  deltoid  often  extends,  along  the 
clavicle,  to  meet  the  pectoral.  This  is,  however,  rare;  and  the 
intermediate  space  between  the  two  muscles  in  the  retiring 
angle  of  the  bend  of  the  groin,  where  there  is  no  '  point  d'ap- 
pui'  for  muscular  action,  is  usually  occupied  by  fascia.  That 
fascia  is,  accordingly,  the  serial  representative  of  the  clavicular 
portions  of  the  pectoral,  deltoid,  and  trapezius,  Poupart*s  liga- 
ment being  the  serial  septal  representative  of  the  clavicle. 

The  posterior  sector  of  the  dorsal  portion  of  the  ventro- 
appendicular  muscle  in  the  fore  limb — the  latissimus  dorsi — is, 
like  the  pectoral,  a  very  general  appurtenance  to  the  fore  limb 
in  animals  above  Fishes.  Even  in  Fishes  it  is  sometimes  (Dog- 
fish, Fig.  28)  represented  by  a  thin  stratum  segmented  from 
the  ventral  muscle  and  passing  upon  the  dorsum  of  the  fin,  the 
pectoral  being  in  like  manner  segmented  and  passing  upon  the 
palmar  surface  of  the  fin.  In  Lepidosiren  (Fig.  24)  we  have 
seen  the  latissimus  dorsi  and  the  pectoralis  travelling  forwards 
as  a  continuous  sheet  constituting  the  hinder  part  of  the  super- 
ficial brachio-cephalic  stratum.  In  this  animal  the  latissimus 
dorsi  is  attached  to  the  scapular  part  of  the  girdle  in  addition 
to  passing  upon  the  fin ;  and  in  Dog-fish  it  is  barely  segmented 
from  the  deeper  (serratus)  part  of  the  stratum  which  is  also  at- 
tached to  the  scapula.  In  Man,  and  some  other  animals,  it  still 
retains  the  scapular  connection;  and,  as  before  (p.  319)  re- 
marked, it  often  retains  its  connection  with  the  pectoral  by 
axiUary  bundles  passing  from  it  to  that  muscle.  It  is  traceable 
to  variable  points  in  the  limb.  In  Lepidosiren  its  fibres  run  on 
with  others  to  the  extremity  of  the  fin.  In  XJrodelans  it  is 
blended  with  the  triceps;  and  more  or  less  of  this  union  is  often 
found  in  Mammals.  In  Saurians  and  Birds  it  passes,  between 
the  scapular  and  humeral  origins  of  the  triceps,  to  the  radial 
edge  of  the  humerus.     In  Mammals,  passing  internal  to  the  tri- 

is  more  separate  from  the  gluteus  than  in  most  Birds,  and  some  of  its  fibres  are 
traceable  into  the  gastrocnemius. 
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ceps,  it  is  inserted  into  the  ulnar  edge  of  the  humerus,  sending 
often  a  dorsi-epitrochlien  down  to  the  ulnar  condyle,  or  (Cyclo- 
thurus)  extending  along  the  fascia  of  the  forearm  to  the  ulnar 
side  of  the  carpus  S  or  (Manis)  running  into  the  flexor  suhlimia 
digitorum,  or  (Rabbit)  into  the  flexor  carpi  ulnaris. 

This  muscle  thus  affords  a  very  interesting  illustration  of  the 
varying  points  at  which  a  ventro-appendicular  muscle  becomes 
arrested  in  different  animals,  and  the  varying  muscles  of  the  deeper 
strata  with  which  it  becomes  blended  or,  rather,  with  which  it  retains 
its  connection. 

It  is  worthy  of  remark  that  the  fibres  of  this  muscle,  and  also  of 
the  pectoral  and,  though  less  frequently,  those  of  the  deltoid,  often  cross 
one  another  in  a  remarkable  manner;  those  which  arise  most  pos- 
teriorly passing  behind  the  others  to  an  insertion  in  front  of  them,  so 
causing  a  sort  of  twisting  or  folding-in  of  the  lower  edge  aiid,  some- 
times, leading  to  a  cleavage  in  the  plane  of  the  muscle.  I  have 
before  called  attention  to  this  point  (p.  296and«7btif7MiZo/'^7ia^.iy.  35). 

The  corresponding  sector  in  the  hind  limb — ^the  gluteus 
'maximus — has  relations  as  varying  as  those  of  the  latissimtcs 
dorsi.  Its  connection  with  the  ventral  muscle  is  well  exempli- 
fied in  Dog-fish  (Fig.  30),  and  Ceratodus  (Fig.  34),  as  well  as  the 
mode  in  which,  in  a  primitive  condition,  it  extends  upon  the 
limb,  and  blends  with  the  proper  muscles  of  the  limb".  From 
these  animals  upwards  the  connection  with  the  ventral  muscle 
rarely  reappears'.  Thenceforwards  its  chief  attachment  is  to 
the  ilium  (which  appears  through  the  ventral  muscle  like  the 
spine  of  the  scapula)  and  to  the  neural  spines  and  arches  of  the 
caudal  vertebrae.  In  the  lower  animals  it  is  often,  as  we  have 
seen  in  Cryptobranch,  so  united  with  the  extensor  cruris  as  to  be 
with  diflBculty  distinguished  from  it;  and  in  Birds  it  blends 
with  that  muscle  in  the  thigh.  The  same  connection  exists, 
to  a  greater  or  less  extent,  in  Mammals;  though  sometimes,  as 

^  Bepresenting  the  costo-alaris  of  the  Bird  (p.  819). 

*  It  is  not  qnite  correct  to  speak  of  the  muscle  referred  to  in  these  animals 
as  the  gluteus  sector  only;  forasmuch  as  it  represents,  rather,  the  entire  un- 
divided dorsal  portion  of  the  ventro-appendicular  sheet.  In  Mammals  also  it  is 
often  undivided. 

In  anourous  Batrachians  and  Saurians,  this  dorsal  portion  is  a  not  dis- 
tinctly segmented  muscle. 

'  In  Manis  the  dorsal  portion  of  the  ventro-appendicular  muscle  is  largely 
developed,  blending  above  with  the  external  oblique  and  reaching  to  the  lumbur 
spines,  and  below  exten^ng  over  the  buttock  and  the  fore  and  outer  parts  of 
the  knee  and  thigh. 
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in  Man,  the  connection  is  with  the  fascia  covering  the  qwidrir 
ceps.  Like  the  latissimus  d.  it  is,  in  addition,  often  inserted 
into  the  post-axial  line  of  the  femur  ;  but  it  does  not  follow  its 
homologue  by  occasionally  passing,  between  the  divisions  of 
the  extensor  muscle,  to  the  pre-axial  line.  It  sometimes  ranges 
along  the  margin  of  the  ilium  to  unite  with  the  tensor  v.  f,  and 
the  sartorius,  so  obliterating  the  division  between  the  two 
sectors;  and  on  the  limb  it  often  reaches  the  fibular  malleolus 
and  side  of  the  foot. 

Before  concluding  the  account  of  the  ventro-appendicular 
muscles,  it  is  necessary  to  mention  certain  derivatives  from  the 
ventral  muscle  of  the  tail  which  belong  to  this  series,  some  of 
which  are  not  represented  in  the  fore  limb. 

Of  these,  the  first  and  most  superficial  is  that  which  I 
named  Cavdo-pedal  in  the  description  of  the  Cryptobranch. 
It  occupies  an  intermediate  position  between  the  gluteus  and 
the  gradliSy  and  descends  along  the  plantar  surface  of  the 
limb  to  the  distal  parts,  blending  with  the  flexors  of  the  digits. 
In  Fifehes  it  is  not  distinctly  represented ;  and  in  animals  above 
Reptiles  it  is  lost  or  represented  only  by  fascial  tissue  in  its 
upper  part.  Its  lower  part  in  these  animals  is  probably  repre- 
sented by  the  plantar  fascia,  or  the  superficial  layers  of  the 
plantar  fascia,  and,  perhaps,  by  the  superficial  layers  of  the 
tendo-Achillis  and  by  some  fibres  of  the  ga^strocnemius.  In  the 
fore  limb  of  Birds  it  seems  to  be  serially  represented  by  the 
costo-alaris,  or  its  superficial  fibres,  which,  as  I  have  before 
said,  is  the  antagonistic  homologue  of  the  cervico-alaris  {tensor 
plicce  alaris).  Such  antagonistic  homologue  to  the  caudo- 
pedal  in  the  hind  limb  we  do  not  find.  It  would  be  represented 
by  fibres  from  the  external  oblique,  between  the  sartorius  and 
the  gracilis,  passing  down  to  the  distal  region  of  the  limb\ 

Beneath,  and  connected  with,  the  caudo-pedal  is  the  caudo- 
crural  of  Cryptobranch,  which  fuses  with  the  adducto-flexor 
mass  passing  to  the  leg,  and  more  particularly  with  that  part 

^  In  Crocodiles  a  large  muscle  passes  from  the  hindmost  projecting  point  of 
the  ilium;  and  at  the  ham  its  tendon  is,  partly,  connected  with  tiie  deeper 
muscles  and,  partly,  extends  superficially  down  to  the  foot.  A  segment  of  it 
internally  joins  the  gracilis.  Externally,  it  is  in  contact  with  the  biceps  and  gUi- 
teo-rectvi.  I  suppose  it  is  the  representative  of  the  caudo-pedal,  starting  from 
the  ilium  as  a  fixed  basis  instead  of  from  the  caudal  yertebrse. 
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of  it  which  represents  the  semitendinosus,  thus  giving  rise  to, 
or  causing  the  persistence  of,  an  inscription  which  I  have 
(p.  19)  supposed  to  represent  the  inscription  found  in  that 
muscle  in  Man  and  some  Mammals  \  The  only  trace  of  serial 
homologue  in  the  fore  limb  to  the  caudo-crural  would  be  fibres 
of  the  hinder  portion  of  the  pectoral,  or  fibres  of  the  oblique 
or  rectus,  joining  the  biceps  brachiL  But  none  of  them  so 
coalesce  with  that  muscle  as  to  cause  an  inscription  in  it. 

Both  the  caudo-pedal  and  the  caudo-crural  lose  the  trans- 
verse inscriptions  where  they  separate  from  the  ventral  muscle 
in  the  tail ;  but  there  is  in  the  retiring  angle  between  the  tail 
and  the  hind  limb  in  Saurians  a  thick  transverse  fascial  band, 
which  I  suppose  to  be  an  inscription  between  the  caudal  and 
the  crural  parts  of  these  ventral,  or  ventro-appendicular, 
muscles,  and  which  seems  to  correspond,  antagonistically,  with 
Poupart*s  ligament,  and  so,  serio-antagonistically,  with  the 
clavicle. 

Still  deeper,  and  belonging  to  a  deeper  plane,  is  the  cavdo- 
femorcd,  which  is  usually  present  in  ovipara  above  Fishes,  and 
is  sometimes  designated  agitator  caudcd.  It  is  inserted  into  the 
femur,  and  is,  in  varying  degrees,  blended  with  the  deep 
muscles  of  the  thigh — the  adductors  and  the  semimembranosiLs 
—and  sometimes  with  the  origin  of  the  flexors  of  the  foot  and 
toes,  affording  an  interesting  example  of  the  prolongation  of 
the  deeper  strata  of  the  ventral  muscle  to  the  distal  parts  of 
the  limb. 

The  caudal  derivations,  which  form  so  important  an  element 
in  the  muscular  system  of  the  hind  limb  of  Urodelans  and 
some  B.eptiles,  are  present,  though  less  strongly  developed,  in 
Birds,  and  are  not  uncommonly  met  with  in  Mammals.  Thus 
the  semitendinosua  sometimes  derives  its  chief  origin  from  the 
sacrum.  In  the  Otter  and  Racoon,  the  caudo-crural  is  more 
distinctly  represented  by  a  muscular  slip  derived  partly  from 
the  spinous  and  partly  from  the  transverse  processes  of  the 
caudal  vertebrae.  It  joins  the  hinder  surface  of  the  semitendi- 
nosus,  and  is  prolonged  with  the  posterior  fibres  of  that  muscle 

1  In  some  large:tailed  Mammals  (Oyclothurus  and  Manis)  the  semitendinostis 
retainB  the  caudal  as  well  as  the  pelvic  factors.  I  have  not,  howevert  found  the 
insdiption  in  any  of  these. 
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to  the  inner  side  of  the  heel.  The  caudo-femoral  is  also  repre- 
sented in  the  Otter  by  a  thin  muscle,  arising  from  the  trans- 
verse processes  of  the  caudal  vertebrge,  passing  internal  to  the 
sciatic  nerve,  and  into  the  middle  third  of  the  linea  aspera, 
between  the  gluteus  and  the  adductors  and  distinct  from  both. 
The  pyriformis  and  quadratics  femoris  muscles  are  both  present 
in  this  animal.  In  the  Rat  a  caudo-femoral  muscle  passes  from 
the  sacrum,  beneath  the  gluteuSy  to  the  internal  condyle  and  the 
post-condyloid  bone,  between  the  addr.  m.  and  the  semimembra- 
nosus. It  lies  near  to,  and  in  the  same  plane  with,  the  ischio- 
caudal.  The  antagonistic  homologues  of  the  two  {caudo-femoral 
and  ischio-caudal)  are  probably  the  psoas  magnus  with  its 
neighbour  the  psoa^  parvus. 


The  Muscles  passing  from  the  Limb-Girdles  to  the 

Limbs 

may  be  regarded  as  extensions  of  the  deeper  strata  of  the 
ventral  muscle — as  deep  ventro-appendicular  muscles — ^foras- 
much as  the  girdles  are  ossifications  in  the  deeper  level  of  the 
ventral  inter-muscular  septa.  They  share  the  surface  of  the 
girdles  with  the  fibres  of  the  ventral  muscle  which  pass  back- 
wards or  forwards  to  the  adjacent  trunk  segments.  Hence  the 
extent  of  their  attachment  to  the  girdles  varies  inversely  with 
the  extent  of  attachment  of  the  direct  fibres  of  the  ventral 
muscle.  Where  the  latter  are  numerous,  as  on  the  ilium  of 
Cryptobranch,  the  muscles  passing  from  the  bone  to  the  limb 
are  few.  Where,  on  the  contrary,  the  range  covered  by  the  direct 
ventral  fibres  is  small,  as  in  the  pubischium  of  Cryptobranch, 
the  size  of  the  muscles  passing  to  the  limb  is  considerable.  In 
like  manner  the  extent  of  their  attachment  to  the  first  segment 
of  the  limb  reciprocates  with  that  of  the  origin  of  the  muscles 
passing  to  the  second  segment.  Thus,  in  Cryptobranch,  the 
pectineus  engrosses  the  whole  of  the  dorsal  surface  of  the 
femur;  whereas  in  most  animals  that  surface  is  occupied  by 
the  extensor  of  the  leg,  and  the  pectineus  is  compressed  within 
narrow  limits.  It  may  be  inferred  that  the  corresponding 
embryonic  factors   are,  in  some  instances,    employed  in  the 
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building  up  of  the  one   series  of  muscles  and,  in   other  in- 
stances, of  the  other  series. 

These  muscles  surround  the  joint  of  the  first  limb-segment 
with  the  girdle  in  a  more  or  less  circular,  or  capsular,  manner. 
Usually,  however,  they  are  arranged  in  two  divisions,  or  groups, 
in  each  limb.  The  one  group  passes  from  the  outer,  or  posterior, 
surface  of  the  girdle,  beneath  the  joint,  to  the  ventral  or  under 
surface  of  the  limb,  constituting  a  palmar  or  coraco-humeral 
series  in  the  fore  limb  and  a  plantar  or  pubischio-femoral  series 
in  the  hind  limb.  The  other  group  passes  from  the  outer, 
or  hinder,  surface  of  the  girdle,  above  the  joint,  to  the  dorsal 
surface  of  the  limb,  constituting  a  dorsal  or  scapulo-humeral 
series  in  the  fore  limb,  and  a  dorsal  or  ilio-femoral  series  in  the 
hind  limb\  These  groups  do  not  adhere  strictly  to  their 
respective  limits.  They  sometimes  extend  from  the  outer 
surface,  over  the  margins,  upon  the  inner  surface  of  the  girdles ; 
and  they  sometimes  extend  from  the  area  of  the  girdle  beneath 
the  joint  to  the  part  above  it,  and  vice  versa.  Moreover,  in 
accordance  with  the  difference  in  the  rotation  in  the  two  limbs, 
the  insertion  of  corresponding  muscles  may  be  on  the  one — 
the  pre-axial  or  radial — side  in  one  limb,  and  on  the  opposite — 
the  post-axial  or  fibular — side  in  the  other  limb.  It  not  unfte- 
quently  is  found,  in  the  case  of  each  of  the  several  groups,  that 
it  is  imperfectly  segmented  from  the  superficial  ventro-appendi- 
cular  stratum  on  the  one  surface,  and  from  the  muscles  which 
pass  on  to  the  next  segment  of  the  limb  on  the  other  surface. 

In  animals  above  Fishes  the  CORACO-humerals,  or,  as  they 
are  more  generally  called,  coraco-brachials,  are  commonly 
divided  into  segments  which  vary  in  number  and  size  with  the 
number  and  size  of  the  coracoid  processes ;  and  they  are  some- 
times absent  when  these  processes  are  abortive,  as  in  Mole, 
Cyclothurus  and  Seal.  They  arrange  themselves  in  two  di- 
visions. First,  those  which  lie  superficially  with  regard  to  the 
biceps   brachii  muscle  and  which  pass  to  the  radial  tubercle 

^  These  are  seen  in  their  simplest  form  in  Ceratodus  (Fig.  34),  where  the 
coraco-brachial  and  the  scapulo -brachial  muscles  are  seen  extending  from  the 
respective  parts  of  the  girdle  upon  the  ventral  and  dorsal  surfaces  of  the  pec- 
toral fin.  The  arrangements  are  similar  in  the  hinder  fin ;  and  there  are  addi- 
tions from  the  ventral  musdei. 
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of  the  huinerus  immediately  above  the  level  of  the  pectoralis 
major  and  also  extend  beneath  that  muscle.  These  constitute 
a  superficial  or  pre-axial  division.  Secondly,  those  which  lie 
beneath  the  biceps  and  pass  to  the  ulnar  tubercle  and  ulnar 
side  of  the  humerus.  These  constitute  a  deep  or  post-axial 
division. 

The  superficial  division  comprises  the  epicoraco-hwmeral 
and  the  precoraco-humeral,  and  probably  the  supra-spinatuSy 
the  levator  humeri  and  the  pectoralis  minor.  All  these,  with 
the  exception  of  the  last,  which  I  will  consider  separately,  may, 
I  think,  be  regarded  as  parts  of  one  muscle  which  occupies, 
essentially,  the  precoracoid  process  and  might  be  called  the 
precoraco-humeral  muscle.  It  may  spread  upon  the  edge  of 
the  coracoid  on  the  one  side,  and  be  segmented,  so  forming 
an  epicoraco-hwmeral;  and  it  may  spread  upon  the  supra- 
spinal space  of  the  scapula  on  the  other  side,  so  forming  a 
supra-spinatus.  In  Cryptobranch  (p.  52),  where  the  precora- 
coid processes  are  large,  the  precoraco-humeral  muscle  is 
well  developed;  and  the  epicoraco-humsrai,  in  the  same  plane 
with  and  scarcely  segmented  from  it,  spreads  over  the  edge 
of  the  coracoid  ;  but  there  is  no  supra-spinatus.  In  Meno- 
branch  the  latter  muscle  is  present,  in  addition  to  the  other 
two ;  but  its  edge  is  continuous  with  that  of  the  p^^ecora^co- 
humeral.  In  the  Seine  the  precoraco-hvmieral  and  the  supra- 
spinatus  are  large  and  separate;  but  there  is  no  epicoraxxh 
humeral  extension  of  them  over  the  broad  origin  of  the  biceps. 
In  the  Crocodile  the  precoraco-humeral  is  large,  arising  from 
the  precoracoid  process — from  the  outer  surface  and  the  anterior 
edge,  and  also  from  the  deeper  surface  of  that  process — much  as 
the  pectineus  often  arises  from  the  corresponding  surfaces  of  the 
pubes.  It  is  nearly  on  a  level  with  pectoralis  on  the  one  side, 
and  the  deltoid  on  the  other,  and  is  inserted  between  them.  The 
supra-spinatus  is  small,  lies  partly  beneath  it,  and  is  imperfectly 
segmented  from  it.  There  is  no  distinct  epicoraco-hwmeral, 
the  surface  of  the  coracoid,  internal  to  the  origin  of  the  biceps, 
being  closely  covered  by  the  pectoralis  which  derives  some 
fibres  from  its  edge,  from  the  place,  that  is,  where  the  epicoraco- 
humeral  usually  arises.  In  the  Bird  the  precoracoid  process 
does  not  run  out  distinctly.    It  is  bent  down  with  the  coracoid 
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to  the  sternum,  forming  an  acute  angle  with  the  sternum ;  and 
the  precoraco-humeral  muscle  follows  it,  together  with  the 
epicoraco-humeral  factors.  These,  or  some  of  them,  extend  upon 
the  sternum  and  form  the  levator  humeri  or  pectoralis  tertius^y 
as  it  is  sometimes  called.  In  Mammals  the  supra-spinatus  and 
the  pectoralis  minor  are  the  representatives  of  this  division. 

The  fibres  of  the  epicoraco-humeral  part  of  this  superficial, 
pre-axial,  or  supra-bicipital,  division  of  the  coraco-humerals 
lie  immediately  beneath  the  pectoralis  major  in  its  whole  course. 
I  have  remarked  that  in  Cryptobranch  its  superficial  fibres  are 
blended  with  the  under  surface  of  the  pectoral,  and  that  in 
Crocodile  the  fibres  that  correspond  with  it  form  part  of  the 
origin  of  the  pectoral.  It  thus,  to  some  extent,  occupies  the 
place  of  thd  pectoralis  minor ;  and  if  we  suppose  it  continued 
upon  the  under  surface  of  the  pectoral,  and  in  variable  degrees 
segmented  from  that  muscle,  it  would  quite  correspond  with 
the  ordinary  mammalian  pectoralis  minor,  the  proper  insertion 
of  which  appears  to  be  the  radial  ridge  or  tubercle  of  the 
humerus.  It  is,  however,  in  Man  and  some  animals,  arrested 
wholly,  or  (Rat),  partially,  at  the  coracoid  and  is  often  quite 
segmented  from  the  pectoralis  major.  Thus,  I  conceive  the 
pectoralis  minor  to  be  formed  from  factoi-s  of  the  pectoralis 
major,  which,  or  some  of  which,  represent  the  epicoraco-hume- 
ral of  Urodelans,  Reptiles  and  Monotremes,  and  that  it  also  in 
part  represents,  indeed  is  the  nearest  representative  of,  the 
levator  humeri  of  Birds'. 

^  Also  the  secundus  when  both  are  present. 

^  This  view  is  in  accordance  with  the  fact  that  the  levator  humeri  sometimes 
absorbs  the  swpra-apinatus^  or  derives  an  accession  of  fibres  from  the  upper 
surface  of  the  scapula,  as  well  as  with  the  occasional  passage  in  Man,  as  noted 
by  Macalister,  Wood  and  others,  of  the  pecUyralis  minor  over  the  coracoid 
process  beneath  the  coraco-acromial  ligament  where  it  has  been  found  to  blend 
with  the  8upra-8pinattL8,  or  with  the  capsule  of  the  joint,  or  to  pass  directly  to 
the  head  of  the  humerus.  It  harmonizes  also  with  the  close  relation  of  the 
stipra'Spinatvjs  to  the  tendon  of  the  biceps^  a  relation  corresponding  with  that  of 
the  epicoraco-humeral  to  the  biceps  in  Urodelans  and  Beptiles. 

It  however  is  not  quite  in  accordance  with  the  view  of  Prof.  Bolleston,  Trans. 
Linn.  Soe.  xxvi.  609,  that  the  subclavius  is  the  homologue  of  the  levator 
humeri.  1  have  before  (p.  315)  given  reasons  for  thinking  that  the  subclavitut  is 
an  extension  of  the  middle  stratum  of  the  ventral  muscle  and  is  the  serial  homo- 
logue of  the  eoeto-coracoid  muscle.  It  lies  in  front  of,  or  above,  the  costo- 
coraco-olavioular  ligament ;  and  when  it  is  prolonged  beyond  the  range  of  the 
4slaviole,  it  usually  expands  upon  the  supra-spinatus  or  the  dorsum  of  the 
scapula,  forming  the  stemo-  or  stemo'costo-scapularis,  as  it  does  in  Hippo- 
potamus and  some  other  animsds.  Sometimes,  however  (Pig),  it  reaches  the 
radial  tubercle  of  the  humerus ;  but  its  destination  is  rather  to  the  dorsum  of 
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The  deeper,  post-axial,  or  sub-bicipital,  coraco-humerals 
arise  from  the  coracoid  beneath  the  biceps,  as  best  seen  in  Rep- 
tiles. They  may  be  traced,  in  these  animals,  taking  origin 
from  the  under  and  hinder  surface  of  the  coracoid  and  spread- 
ing upon  the  under  surface  of  the  scapula,  where  a  portion  of 
them  forms  the  subscapularis.  In  Mammals,  this  muscle 
is  quite  segmented  from  the  others*.  They  are  inserted  into 
the  ulnar  edge  of  the  humerus;  it  is  inserted  into  the  ulnar 
tubercle.  The  one  next  below  the  subscapular — ^the  cora^co-br.- 
medium — is  generally  present  and  is  inserted  into  the  middle  of 
the  shaft.  The  passage  through  it  of  the  external  cutaneous 
or  musculo-cutaneous  nerve  indicates  a  tendency  to  division; 
and  in  several  Mammals  (Rabbit,  Proboscis  Monkey  and  Jerboa) 
the  upper  segment  is  inserted  separately  into  the  ulnar  tubercle, 
forming  a  superior  coraco-brachial.  In  Amphibians,  Reptiles, 
and  Monotremes  there  is  commonly  a  third  segment,  an  inferior 
coraco-brachial,  which  extends  to  the  ulnar  condyle;  and  the 
brachial  artery  with  the  median  nerve  passes  between  it  and 
the  middle  coraco-brachial. 

The  PUBISCHIO-FEMORALS  are  less  variable  in  number  and 
size  than  their  homologues  just  described,  owing  to  the  greater 
uniformity  of  the  pubic  and  ischiatic  bones  in  comparison  with 
the  coracoids.  Like  the  coraco-humerals,  they  arrange  themselves 
into  superficial  or  pre-axial  and  deep  or  post-axial  divisions, 
which  pass,  respectively,  to  the  tibial  and  fibular  edges  of  the 
femur ;  but  the  two  are  not  so  separated  at  their  origin  by  the 
intervention  of  the  prolonged  portion  which  forms  the  flexor 
of  the  leg,  as  the  two  divisions  of  the  coraco-humerals  are 
separated  by  the  prolonged  portion  of  them  which  forms  the 
biceps  flexor  of  the  forearm. 

the  scapula  than  to  the  hmnerus  in  the  instances  in  which  there  is  no  clavicle^ 
or  when  it  extends  beyond  that  bone. 

The  pectoralis  minor  would  seem  to  be  conducted  as  it  were  to  the  thorax  in 
Mammals  by  the  costo-coracoid  ligament  which  usually  separates  it,  above,  from 
the  subclavius,  and  which  may  be,  as  suggested  by  Gegenbaur,  a  remnant  or 
representative  of  the  extension  of  the  coracoid  to  the  sternum  in  ovipara. 

In  Pteropus  (Joum.  AnaU  iii.  301)  a  deep  portion  of  the  pectoral,  which 
may  be  the  pect.  minor,  arises  from  the  clavicle.  In  the  Babbit,  besides  being 
connected  with  both  tubercles  of  the  humerus,  it  spreads  over  the  supra-spinatWt 
and  is  inserted  along  the  whole  length  of  the  spine  of  the  scapula. 

^  In  the  Dog  the  svhscapularis  is  partly  blended  with  the  supra-spinatutp  and 
in  the  Mole  with  the  teres  major. 
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The  superficial,  or  pre-axial,  division  of  the  pubischio-femo- 
rals  comprises  muscles  arising  from  the  os  pubis  (which  is  proba- 
bly the  representative  of  the  precoracoid),  and  from  part  of  the 
surface  of  the  ischium  (which  is  probably  the  representative  of 
the  coracoid).  Owing  to  the  large  relative  size  and  fixity  of 
the  bones  from  which  they  arise,  and  the  heavier  work  which 
usually  devolves  upon  the  hind  limb,  they  are  ordinarily  larger 
and  more  numerous  than  their  correspondent  the  precoraco- 
humeral  with  its  appendages,  the  supra-spinatus  and  the  epi- 
coraco-humeralis,  in  the  fore  limb. 

The  pectineus  is  perhaps  the  most  constant  segment  or 
muscle  of  the  division,  and  it  answers  in  many  respects,  serially, 
to  the  precoracO'himieral,  It  arises  from  the  os  pubis,  and  not 
unfirequently  extends,  over  the  anterior  edge,  upon  the  deep 
surface  of  the  bone,  much  as  the  precoraco-humeral  in  Croco- 
dile extends,  over  the  anterior  edge  of  the  precoracoid,  upon  its 
deep  surface.  We  have  found  the  pectineus  in  Cryptobranch 
spreading  over  the  dorsal  surface  of  the  femur,  even  to  its 
fibular  side.  Usually,  however,  its  insertion  is  limited  to  the 
upper  part  of  the  tibial  line  of  the  femur  (the  tibial  edge  of 
linea  aspera).  Where  the  ala,  or  anterior  edge  of  the  ilium, 
grows  into  prominence,  an  extension  of  this  pubischio-femoral 
division  spreads  upon  and  occupies  the  anterior,  or  deeper, 
surface  of  the  ala,  constituting  the  iliacus  intemus^,  in  the 
same  way  that  an  extension  of  the  superficial  coraco-humerals 
spreads  upon  the  anterior  surface  of  the  spine  of  the  scapula, 
and  constitutes  the  supra-spinatus.  Behind  the  pectineus  lies 
the  adductor  mass,  which  is  variously  segmented  in  diflferent 
animals  and  which  is  perforated  by  a  vessel  that  in  some 
animals  becomes  the  main  vessel  of  the  leg  and  foot.  It 
sometimes  (Hippopotamus,  Fig.  48,  and  others)  extends  upon 
the  tibial  side  of  the  leg ;  and,  we  shall  find  presently,  it  often 
has  intimate  relations  with  the  flexors  of  the  leg^ 


^  In  Sanrians  the  iliacus  int.  ranges,  like  the  pectineus  in  Cryptobranch,  but 
to  less  extent,  over  the  dorsal  surface  of  the  femur,  approaching  the  fibular  side. 
In  Mammals  it  is  restricted  to  the  tibial  side. 

'  The  adductor  mass  not  unfrequently  extends  across  the  popliteal  surface  of 
the  femur  to  the  fibular  line  of  the  Hnea  aspera ;  and  a  considerable  part  of  it 
is  probably  derived  from  factors  which,  in  the  fore  limb,  range  themselves  with 
the  poBt-foial  division  of  the  coraco-brachials. 
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The  view  just  given  of  the  morphological  relations  of  the  Uuunu 
intemus  derives  perhaps  some  confirmation  from  the  fact  that  in  the 
Hippopotamus,  and  other  artio-dactyles  and  some  other  animals,  there 
is  an  extension  into  the  pelvis  of  one  of  the  superficial  muscles  of  the' 
thigh — the  ilio-pritibien  of  Cuvier.  At  least  near  the  knee  this  muscle 
lies  in  the  plane  of  the  aartoriua  and  the  gracilis  and  seems,  in  some 
instances,  to  belong  to  the  one,  and  in  some,  to  the  other  of  these  two. 
In  a  BLippopotamus*  the  muscle  I  am  alluding  to  was,  near  the  knee, 
joined  with  the  gracUia,  Ascending,  it  diverged  from  it  and  divided 
into  two  portions.  Of  these,  one  was  inserted  into  the  inner  edge  of 
the  brim  of  the  pelvis,  blending  there  with  the  lower  part  of  the 
psoas  pa/rvus.  The  other  portion  expanded  over  the  Uiacus  inJbemus: 
the  middle  part  of  this  was  lost  in  the  fascia  covering  that  muscle; 
and  the  lateral  parts,  separating  fork-like,  approached  and  blended 
with  the  psoas  pa/rvus  near  its  origin,  on  the  one  side,  and  with  the 
outer  fibres  of  the  Uiaciis  int,  on  the  other  side'.  The  pectineus  was 
not  distinctly  segmented  from  the  adductors  in  the  Hippopotamus. 

A  remarkable  derivation  from  this  series  of  muscles,  and 
apparently  from  the  pectineus,  is  the  internal  rectus  of  Saurians 
and  Birds.  In  the  Crjrptobranch  we  noticed  the  pectineus 
extending  over  the  dorsal  surface  and  fibular  side  of  the  femur; 
and  the  internal  rectus  would  seem  to  be  an  extension  of  the 
lowest  part  of  this,  over  the  knee,  beneath  the  quadriceps, 
into  continuity  with  the  flexors  of  the  digits,  an  extension 
similar  to  that  of  a  portion  of  the  peroneus — ^the  p,  longus — over 
the  ankle,  through  the  sole,  to  the  metacarpal  of  the  hallux,  or 
to  that  of  the  tibialis  anticus,  in  XJnau,  over  the  inner  side  of 
the  foot,  into  the  flexor  of  the  digits. 

The  deep,  or  post-axial  division  of  the  pubischio-femoral 
mass,  which  is  inserted  into  the  fibular  edge  of  the  femur  and 
the  fibular  trochanter,  is  segmented  into  the  quadratus  fernxyris, 
the  gemelUy  and  the    obturator  externum  and  iviemus.    The 

^  Fig.  48  represents  the  muscles  of  the  fore  and  upper  part  of  the  thi^ 
and  of  the  front  of  the  pelvis,  in  a  young  Hippopotamus.  H.  i.,  lliacus  in- 
temus.— Pa,  jp.,  psoas  parvus. — Ps.  m.,  psoas  magnus. — N^  the  anterior  cmnd 
nerve.-— I.  J?.  «.,  ilio-prltibien. — Ad,  L,  adductor  longus. —Gr.,  gracilis.— On  the 
right  side,  the  gracilis  and  ilio-pr^tibien  have  been  removed,  bringing  into  view 
more  fully  the  psoas  magnus,  the  iliacus  intemus  and  the  adductor  longus,  also 
shewing  (Ad.  m.),  the  adductor  magnus  passing  to  the  tibia,  and  (fif.  t.)  the 
semitendinosus. — S.  the  sartorius. 

'  This  extension  upon  the  ilicuim  is  described  by  Gratiolet  in  his  Mhnoire, 
p.  287,  as  the  Sartontis,  There  is,  however,  a  muscular  band  passing  from  tiie 
ant.  spine  of  the  ilium  over  the  front  of  the  patella,  which  appears  to  represent 
the  sartorius  and  the  tensor  vag.  femoris;  occasionfdly  the  gracilU  itself  extends 
over  the  pectineus,  and  so  oomes  into  relation  with  the  ilio-prStibien  abo^e,  M 
this  muscle  comes  into  relation  with  the  gracilis  below. 
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ohturator  intemus  appears  to  result  from  an  extension  of 
the  mass  round  the  posterior  edge  of  the  ischium  upon  its 
internal  surface,  resembling  the  extension  which  we  not  unfre- 
quently  find  of  the  pectineus  upon  the  internal  surface  of  the 
pubes;  and  the  two  divisions  of  the  pubischio-femoral  mass 
may  thus  meet  on  the  internal  surface  of  the  pubischium. 
This  extension  of  the  obt.  int.  corresponds  serially  with  the 
extension  of  the  coraco-humeral  mass  upon  the  posterior  and 
inner  surface  of  the  coracoid,  a  prolongation  of  which  (p.  346) 
beneath  the  scapula  forms  the  subscapularis  and  corresponds 
with  the  prolongation  of  the  obt  int  beneath  the  ilium. 


Instead  of  saying  that  the  obturator  intemus  is  formed  by  an 
extension  of  the  pubischio-femoral  mass  round  the  edge  of  the  ischium 
upon  its  internal  surface,  it  would  be  more  correct  to  say  that  the 
fibres  of  the  ventral  muscle  developed  upon  the  inner  surface  of  the 
pubischium  blend  posteriorly  with,  and  so  form  an  extension  of, 
those  on  the  outer  surface.  We  sometimes  find  that  they  take  a 
different  direction,  and  blend  with  the  muscles  in  front  of  the  pubis- 
chium. Thus  in  Saurians  they  join  the  members  of  the  pre-axial 
division  and,  uniting  with  the  pectineus  and  iliacus  intemusy  create 
an  extension  of  those  muscles  in  that  direction.  Again  in  Birds  they 
take  a  third  course  and,  converging  to  the  fore  part  of  the  obturator 
foramen,  run  forwards,  through  it,  to  the  fibular  condyle. 

Tliis  remark  is  applicable  to  other  instances  in  which  I  speak 
of  an  extension  of  a  given  muscle  over  any  particular  territory.  That 
extension  is  commonly  effected  by  the  fibres  which  belong  to  and  are 
developed  in  the  territory  mentioned  blending  with  the  muscle  which 
is  extended  over  it.  Accordingly,  it  will  be  commonly  found  that  the 
nerve-supply  to  the  so  extended  part  of  the  muscle  is  derived  from 
the  sources  which  appertain  to  the  region  which  it  covers.  I  do  not 
therefore  attribute  much  importance  to  the  fact  of  the  internal  obtu- 
rator muscle  being  associated  in  its  nerve-supply  with  the  gemelli 
and  quadratus,  while  the  external  obturator  muscle  is  in  the  same 
way  rather  associated  with  the  adductors  and  the  gracilis. 


The  SCAPULO-HUMERAL  and  ILIO-FEMORAL  muscles  are, 
respectively,  situated  upon  the  dorsum  of  the  scapula  and  of  the 
ilium,  and  are,  in  the  main,  ^  inserted  into  that  surface  of  the 
proximal  part  of  the  limb,  in  each  case,  which  is  directed  dor- 
sally.  This,  in  the  primitive  piscine  condition  of  the  limb 
(see  Dog-fish  and  Ceratodus),  is  the  dorsal  surface.  In  most 
higher   animals,   however,    the   radial   tubercle   and    edge    of 
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the  humerus,  and  the  fibular  tubercle  and  edge  of  the  femur, 
are  turned  into  the  position  most  favourable  for  their  re- 
ception \ 

In  the  fore  limb  the  scapulo-humeral  mass  is,  in  most  of  the 
lower  animals,  represented  by  a  single  muscle,  diffused  upon 
the  dorsal  surface  of  the  fin  in  Fishes,  but  in  Urodelans  and 
Reptiles  converging  into  a  tendon  implanted  into  the  radial 
edge  or  tubercle  of  the  humerus  and  called  dorscdis  scapulm. 
This  in  higher  animals  is  commonly  segmented  into  infra- 
spinatuSy  teres  minor,  and  teres  major.  It  is  probable  that 
some  of  its  superficial  elements,  which  in  certain  cases  apply 
themselves  to  the  last-named  muscles,  in  other  cases  apply  them- 
selves to  and  contribute  to  the  formation  of  the  deltoid.  Hence 
we  find  the  latter  muscle  occasionally  (Phoca)  encroaching  upon 
the  territory  of  these  muscles  and  dwarfing  them.  The  infror 
spinatus  and  teres  minor  are  sub-deltoid  segments.  But  the 
teres  major  may  rather  be  regarded  as  a  svh-latissimus  dorsi 
segment,  forasmuch  as  it  applies  itself  often  to  the  under-surface 
of  that  muscle.  At  the  same  time  it  is  more  steadily  con- 
nected than  the  lat  d.  with  the  ulnar  ridge  of  the  humerus*. 
Both  the  teres  major  and  the  supra-spinatus  sometimes  (Pig) 
extend  over  the  respective  margins  of  the  scapula  upon  the 
under-surface,  and  derive  fibres  which  usually  appertain  to 
the  suhscapalaris.  The  teres  major  does  so  more  particularly; 
and  its  relation  to  this  territoiy  is  also  shewn  by  the  fact  that 
it  and  the  hinder  part  of  the  subscapularis  muscle  are  some- 
times supplied  by  the  same  subscapular  nerve. 

The  ilio-femoral  mass  forms  the  deep  gluteus  which  is  some- 
times one  muscle,  but  is  often  segmented  into  the  glutms 
medius  and  minimum  and  the  pyriformis.  The  last  is,  in  many 
instances,  continuous  with  the  gluteus  mediums.  It  commonly 
extends  upon  the  under-surface  of  the  ilium   and   upon  the 

^  This  I  think  is  the  real  explanation  of  that  difference  in  the  insertion  of  those 
corresponding  muscles  in  the  two  limbs  which  has  caused  so  much  diifieulty  in 
determining  their  homologlcal  relations.  The  view  is  confirmed  by  the  ol^- 
vation  that  the  muscles  arising  from  the  dorsum  of  the  scapula  are  not  strictly 
tenacious  of  their  connection  with  the  radial  tubercle ;  some  of  them  at  least  in 
Birds  and  Lizards  passing  to  the  ulnar  tubercle,  or  the  ulnar  edge  of  the 
humerus, 

3  In  Seine  it  passes  to  the  ulnar  side  of  the  humerus,  quite  separate  from 
the  lat,  d.  In  Manis  it  is  very  large,  blended  with  the  lat,  d,  at  its  origin,  uid 
accompanies  it  to  the  inner  condyle  of  hnmems,  the  olecranon  and  the  foreann* 
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sacral  vertebraB.  It  lies  beneath  the  gluteus  mix,  bearing,  at 
the  origin,  a  relation  to  it  similar  to  that  of  the  teres  major 
to  the  lot.  d,;  and  the  gluteal  vessels  and  nerves  pass  between 
its  anterior  edge  and  the  ilium,  just  as  the  posterior  branches  of 
the  subscapular  vessels  and  nerves  pass  between  the  anterior 
edge  of  the  teres  major  and  the  scapula*. 

Thus  the  deep  or  girdle  portion  of  the  ventro-appendicular  muscle  in 
each  limb  divides  itself  more  or  less  distinctly  into  sectora  correspond- 
ing generally  with,  and  often  to  some  extent  blended  with,  the  sectors 
of  the  superficial  stratum  of  the  same  muscle.  The  coraco-humerals 
in  the  fore  limb,  and  the  adductors  in  the  hind  limb,  lie  beneath, 
and  are  often  respectively  blended  with,  the  pectorals  and  the  gracilis. 
The  dorsalis  scapuke  presents  similar  relations  to  the  trapezto-deltoid, 
and  the  teres  major  to  the  latissimus  dorsi;  and  the  same  may  be  said, 
though  less  markedly,  respecting  the  relations  of  the  other  correspond- 
ing muscles  in  the  hind  limb,  viz.,  of  the  deep  glutei  with  the  obli- 
qutis,  sartoriusy  and  tensor  vagince  femoris,  and  of  the  piriformis  with 
the  gluteus  maodmus. 


The  Flexors  and  Extensors  of  the  Forearm  and  Leg 

are  in  each  instance  formed,  Jirst,  by  intrinsic  muscles,  that 
is,  muscles  arising  from  the  humerus  and  femur;  secondly,  by 
extensions  of  the  deep  ventro-appendicular  stratum,  that  is, 
by  muscles  arising  from  the  girdle ;  and,  thirdly,  by  extensions 
of  the  superficial  ventro-appendicular  stratum;  and  the  muscles 
from  these  three  sources  are  more  or  less  blended.  In  the 
simple  limbs  of  Fishes  they  form  only  one  unbroken  layer. 
Some  amount  of  segmentation  takes  place  in  most  other 
animals ;  but,  owing  to  the  simple  nature  of  the  movements 
they  eflfect,  the  complications  and  varieties  in  these  muscles 
are  not  very  great  or  numerous. 

The  intrinsic  flexors  are  represented  by  the  brachialis  anticus* 

1  See  reasons,  in  Journal  of  Anat.  v.  85,  for  regarding  the  teres  major  and 
the  pyriformis  to  be  serially  homologous. 

'  In  Hippopotamus  the  brack,  ant.  is  wanting,  the  space  on  the  outer  side  of 
the  humerus  from  which  it  usually  arises  being  occupied  by  the  sup.  longus  which 
is  large,  and  acts  as  simply  a  flexor.  It  might  almost  be  described  as  bra4:h.  ant. 
inserted  into  the  lower  two-thirds  of  the  radius  instead  of,  as  usual,  into  the 
ulna.  The  blending  of  the  elements  of  these  two  into  one  is  remarkable.  The 
mnsdle  winds  round  the  back  of  the  humerus  to  the  inner  side,  and  has  a  broad 
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in  the  fore  limb,  and  by  the  short  portion  of  the  biceps 
— the  femoro-fibular — in  the  hind  limb.  The  latter  is  sometimes 
inserted  low  down  in  the  leg  (Cryptobranch  and  Cyclothurus)\ 
In  other  cases  it  meets  and  blends  with  the  biceps  flexor  cruris, 
and  is  called  the  'short'  or  'femoral  head  of  the  biceps.' 
It  is  not  unfrequently  wanting.  Both  these  are  usually  in- 
serted into  the  post-axial  bones  of  the  limb — the  ulna  aod 
fibula.  The  intrinsic  dorsal  or  extensor  muscles  are  repre- 
sented by  the  parts  of  the  triceps  and  of  the  quadriceps  which 
arise  from  the  humerus  and  the  femur.  They,  in  the  fore 
limb,  usually  converge  to  the  ulna  and,  in  the  hind  limb,  to  the 
tibia. 

The  deep  ventro-appendicular  flexor — the  flexor  derived  from 
the  girdle — in  the  fore  limb  is  the  biceps,  which  presents  variable 
degrees  of  continuity  with,  and  segmentation  from,  the  brachialis 
anticuSy  and  which  is  further  brought  into  continuity  with  the 
intrinsic  series  by  means  of  muscular  derivations  from  the 
humerus  in  the  Bird,  and  not  uncommonly,  in  other  animals, 
including  Man  in  whom  they  occur  as  a  variety.  These  are 
generally  from  the  ulnar  side  of  the  humerus ;  while  the  hroLchi- 
alis  anticus  extends  chiefly  from  the  radial  side,  between  the 
deltoid  and  the  triceps.  The  coracoid  origin  of  the  biceps  and 
its  relation  to  the  coraco-humeral  muscles  have  been  already 
(p.  343)  described.  Those  relations  were  foimd  to  be  very  close  in 
Cryptobranch  (p.  33),  and  they  shew  the  biceps  to  be  an  inter- 
mediate between  the  coraco-humerals  and  the  brdchialis  anticus, 
continuous  with  either  or  both,  and  uniting  them  into  one 
group,  which  extends  from  the  coracoid,  along  the  ulnar  and 
palmar  surface  of  the  humerus,  to  the  radius  and  ulna*.  When 
the  coracoid  reaches  to  the  sternum  the  origin  of  the  biceps 
is  broad,  expanding,  fan-like,  as  it  ascends;    and  sometimes 


origin  beneath  the  inner  tubercle.  It  thus  dwarfs  both  of  the  humeral  origiius 
of  the  triceps.    It  is  supplied  by  the  radial  nerve. 

^  Joum,  Anat.  vi.  22  and  iv.  66. 

'  They  are  all  usually  supplied  by  one  nerve— the  musculo-cutaneons — ^wbieb 
is  the  homologue  of  the  coracoid  nerve  of  Reptiles,  and  the  serial  homologae 
of  the  obturator  nerve.  The  brachialis  anticus  is  sometimes  (Pteropus)  found 
to  be  in  direct  continuity  with  the  coraco-humeral.  In  Seine  the  bieeps  de- 
rives two  factors  from  the  humerus,  which  occupy  the  position  of  the  brackiaUt 
anticm.  They  are  so  named  by  Biidinger,  see  p.  85,  and  Joum,  Anat,  u.  801i 
III.  303,  IV.  37. 
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(Owl)  it  shews  a  tendency  to  divide  into  two— an  outer,  or 
glenoid,  and  an  inner,  or  coracoid  part.  The  division  is  com- 
plete in  most  Mammals;  and  the  coracoid  part  forms  the  more 
superficial  element  of  the  muscle.  Where  the  coracoid  is  very 
short,  however  (Manis),  the  division  may  disappear.  The  biceps 
is  inserted  into  either  or  both  of  the  bones  of  the  forearm. 

In  the  hind  limb  the  flexor  derived  from  the  girdle,  omitting 
for  the  present  the  consideration  of  the  biceps  to  which  I  will 
revert,  may,  as  in  Cryptobranch,  be  blended,  in  its  whole 
length,  with  the  adductor  mass  ;  and  it  is  often  united  with  it 
to  some  extent.  It  however  has  rarely,  or  never,  any  connec- 
tion with  the  femoro-fibular  muscle  (the  short  portion  of  the 
biceps).  It  is  in  most  animals  divided,  in  its  whole  length, 
into  two.  Of  these  the  semitendinosus  is  usually  the  more 
free  from  the  adductors\  is  the  more  superficial,  is  inserted 
lower  down  on  the  tibia,  and  is  the  representative  of  the  cora- 
coid part  of  the  biceps  brachii.  The  other — the  semimembra- 
nosus— is  the  deeper,  represents  the  glenoid  part  of  the  biceps 
brachii,  and  is  more  connected  with  the  adductors,  presenting 
every  degree  of  cohesion  to  them.  It  has  also,  as  have  the 
adductors,  varied  relations  with  the  caudo-femoral  which  some- 
times (some  Birds*) — ^blends  with  it,  sometimes  (Cryptobranch) 
runs  to  the  femur  quite  separate  from  it,  and  sometimes  (Sau- 
rians)  sends  a  long  tendon,  separate  from  the  semimembranosus, 
down  to  the  back  of  the  fibular  side  of  the  tibia,  or  to  the 
fibula,  or  to  a  sesamoid  just  above  the  fibula,  from  which  the 
flexors  of  the  foot  and  digits  arise  ^. 

^  It  retains  a  connection  with  the  gracilis  in  Pteropns.  In  Seal  the  semi- 
tendinostis  and  semimembranosus  remain  one  muscle,  as  their  serial  homologue- 
the  biceps  brachii  sometimes  does  in  Mammals. 

^  In  the  Owl  the  semiTnembranosvs  and  adductor  are  one  muscle,  which  is 
joined  by  the  cavdo-femoralf  and  is  partly  continuous  with  the  gastrocnemius. 
In  the  Swan  the  caudo-femoral  joins  the  adductor^  which  is  separate  from  the 
semimembranosus  and  is  inserted  into  the  linea  aspera  only.  In  the  Gull  the 
caudo-femoral  is  inserted  into  the  femur  unconnected  with  either  the  semi- 
membr,  or  the  adductor j  which  are  separate ;  and  the  latter  is  partly  continuous 
with  the  gastrocnemius, 

'  In  tiie  Dog  the  semimembranosus ^  arising  from  the  tuber  ischii,  divides 
into  two  nearly  equal  portions.  Of  these  one  is  inserted  as  usual  into  the  tibia ; 
and  the  other  is  inserted  into  the  inner  side  of  the  lower  part  of  the  femur  in 
the  locality  usually  occupied  by  the  adductor  magnus.  It  is  there  blended  with 
ft  tendon  derived  from  the  add.  longus^  and  some  fibres  are  inserted  into  the 
sesamoid  of  the  inner  head  of  the  gastrocnemius.  So  that  the  sesamoid  behind 
the  internal  condyle  is  a  meeting-point  between  the  adductors  and  the  inner 
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The  intrinsic  extensors  are  represented  by  the  parts  of  the 

triceps  extensor  brachii  and  the  quadriceps  extensor  cruris, 

which  arise  from  the  humerus  and  femur,  and  which  are  very 

constant  (except  in  Cryptobranch)  and  are  subject  to  but  little 

variety.     The  deep  ventro-appendicular,  or  girdle,  element  is 

furnished  by  the  scapular  origin   of  the  triceps,  and  by  the 

rectus  femoris  or  iliac  origin  of  the  quadriceps.     Both  these  are 

connected  with  the  dorsal  surface  of  the  girdles  near  the  joints 

with  the  limbs;    but  the  rotation  of  the   fore  limb  usually 

directs   the   origin  of  the  triceps  to  the  hinder  edge  of  the 

scapula,  and  the  rotation  of  the  hind  limb  directs  the  rectus 

femoris  to  the  anterior  edge  of  the  ilium*.     The  superficial 

ventro-appendicular  element  is  furnished  in  the  fore  limb  by 

the  latissimus  dorsi,  which  in  Cryptobranch  is  quite  lost  in  the 

triceps  and,  in  other  animals,  is  partly  blended  with  it;  though, 

in  Man  and  some  Mammals,  it  passes  to  the  humerus  and  has 

no  connection  with  the  triceps^.    In  the  hind  limb  this  element 

head  of  the  gastrocnemius;  jnst  as  the  sesamoid  behind  the  external  condyle  is  a 
meeting-point  in  Lizards  between  the  tendon  of  the  caudo-femoral  and  the 
enter  head  of  the  gastrocnemius. 

Some  of  the  fibres  of  the  tendon  of  the  adductor  magnus  in  onrselyes  are 
continued  into  the  internal  lateral  ligament,  and  so  reach  the  tibia.  In  Ai  and 
Manis  some  fibres  of  the  semimembranosus  join  the  add.  m.  above  the  knee.  In 
the  Jerboa  the  two  muscles  are  inseparably  united,  and  are  inserted  by  a  con- 
tinuous tendon  into  the  femur,  the  tibia,  and  the  side  of  the  knee.  In  the 
Babbit  the  adductor  is  inserted  into  the  tibia,  as  well  as  into  the  femur.  In  the 
Hippopotamus  the  semimembr.  continues  in  union  with  the  adductor  as  far  as 
the  knee. 

^  In  Bats  the  rotation  of  the  hind  limb  is  the  reverse  of  what  is  nsnal ;  and 
in  Pteropus  I  found  the  rectus  arising  from  behind  the  acetabulum.  Journ, 
Anatf  III.  312. 

The  triceps  in  Manis  extends  in  conjunction  with  the  supinator  longus, 
upon  the  dorsum  of  the  scapula  and  to  the  spine,  lying  over  the  teres  and  supra' 
spitmtus:  and,  in  Batrachians  and  Beptiles,  the  triceps  derives  an  origin,  be- 
hind,  from  the  coracoid,  as,  in  the  same  animals,  the  quadriceps  derives  an 
origin  in  front  from  the  pubes.  In  Scuic  the  long  portion  of  the  triceps 
divides,  one  part  passing  external  to  the  teres  major  upon  the  dorsum  of  the 
scapula,  and  the  other  upon  the  under  surface  of  the  shoulder-joint  and  the 
coracoid. 

In  Phoca  {Joum.  Anat.t  ii.  302)  a  portion  of  the  triceps  (dorsi-epitrochlien), 
blended  above  with  the  scapular  origin,  and  arising  from  the  angle  of  the 
scapula,  passes  by  the  olecranon,  along  the  ulnar  side  of  the  paddle,  to  the  5th 
digit.  It  forms  a  sort  of  intermediate  between  the  triceps,  the  teres  major,  the 
latissimus  dorsi,  and  the  costa  alaris  of  Birds,  linking  them  all  together  and 
being  linked  by  the  two  last  to  the  ventral  muscle. 

For  the  parallel  between  the  relations  of  the  triceps  to  the  radial  nerve  and 
those  of  the  biceps  flexor  cruris  to  the  peroneal  nerve,  see  p.  63. 

^  The  mode  in  which  the  lat.  d.  blends  with  the  triceps  in  Cryptobranoh 
explains  its  varied  relations  with  that  muscle — its  passing  in  some  instances  on. 
one  side  and  in  some  on  the  other  side  of  the  scapular  origin  for  instftnoe— 
the  fact  being  that  its  fibres  are  in  some  anlmalfl  diffused  in  the  truMgw;  in 
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is  furnished  by  the  gluteus  maximuSy  which,  in  Birds,  is  blended 
with  the  quadriceps,  and  which,  in  Cryptobranch  and  other 
Batrachians,  does  not  exist  as  an  element  distinct  from  the 
rectus^.  In  Mammals  it  partly  expands  into  the  fascia  over- 
lying the  quadricepSy  and  partly  is  inserted  into  the  fibular  line 
of  the  femur.  Sometimes  it  extends  upon  the  outer  side  of  the 
leg  to  the  ankle  and  foot. 

1  have  shewn  (p.  22)  that  in  Cryptobranch  the  long,  or 
chief,  portion  of  the  biceps  flexor  cruris  is  a  derivative  from  the 
gluteo-rectus,  that  is,  from  the  blended,  or  unsegmented,  super- 
ficial and  deep  ventro-appendicular  extensions  upon  the  dorsum 
of  the  limb ;  and  that  it  inclines  upon  the  lateral  surface  and 
plantar  aspect  of  the  limb,  so  as  to  acquire  a  flexor  action. 
It  often  shews  traces  of  this  its  origin.  It  retains  its  con- 
nection with  the  ilium  in  Lizards  and  Birds,  being  overlapped 
by  the  gluteo-rectus  in  the  latter.  In  Mammals  also  it  is  often 
continued  upon  the  ilium  through  the  sacro-sciatic  ligament. 
Not  unfrequeutly  it  has  more  direct  connection  with  that  bone; 
and  in  some  it  extends,  in  close  relation  with  the  gluteus^  upon 
the  caudal  vertebrae*.  The  inclination  of  this  segment  from  the 
dorsal  to  the  plantar  aspect  of  the  limb,  and  at  the  same  time 
from  an  extensor  to  a  flexor  function,  is  probably  due  to  the 
direction  of  the  rotation  of  the  limb.  Accordingly,  there  is  an 
absence  of  any  distinct  representative  of  it  in  Bats ;  and  the 
nearest  approach  to  the  formation  of  a  similar  muscle  in  the 
fore  limb  is  presented  by  the  dorsi-epitrochlien — by  such  a  one 
especially  as  we  find  in  the  Seal  (see  footnote,  p.  354).     It 

some  they  converge  to  and  penetrate  it  at  one  point,  in  some  at  another ;  and  in 
some  they  converge  to,  and  pass  on  one  side  of  it. 

^  In  Birds  there  is  no  distinct  rectus  femoris ;  that  is  to  say,  this  part  of  the 
quadriceps  is  not  segmented  from  the  gluteus  or,  as  it  might  be  called,  gluteo- 
rectus.  This  is  also  the  case  in  Urodelans  (p.  22)  and  is  paralleled  by  the  im- 
perfect segmentation  of  the  latissimus  dorsi  from  the  scapular  origin  of  the 
triceps  in  these  animals  (p.  36). 

2  In  Orycteropus  and  Otter,  the  biceps  arises  from  the  ilium,  ilio-sacral  liga- 
ment and  sacrum.  In  a  wild  Cat  it  was  joined  near  the  middle  by  a  slip  from 
the  caudal  vertebrae  just  behind  the  gluteus.  In  a  tame  Cat  this  slip,  broad  at  its 
origin,  was  continued  by  a  thin  tendon  which  passed  between  the  vastus  externum 
and  the  biceps  to  the  fascia  on  the  outer  side  of  the  knee.  In  the  Babbit  the 
chief  origin  of  the  biceps  is  from  the  sacral  and  caudal  vertebrae ;  and  it  ex- 
pands over  the  fibula  and  outer  side  of  the  leg,  as  far  as  the  heel,  without  being 
inserted  into  the  fibula.  In  Hippopotamus  its  disposition  resembles  that  in  the 
Babbit ;  but  it  is  more  blended  with  the  gluteus  and  has  an  insertion  into  the 
fibula.  In  Seal  it  reaches  to  and  blends  with  the  extensor  tendons  on  the 
dorsum  of  the  foot. 
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seems  in  many  cases  to  be  segmented  from  the  ffluteus,  much  in 
the  same  manner  as  the  dorsi-epitrochlien  is  segmented  from 
the  latiasimua  dorsi. 

Portions  of  the  triceps y  at  the  lower  part  of  the  arm,  are 
not  unfrequently  segmented  on  one  or  both  sides,  constituting 
the  anconeus  exteimus  and  intemus.  A  similar  segmentation 
does  not  take  place  in  the  case  of  the  quadriceps. 

A  sesamoid  is  very  often  developed  in  the  lower  end  of  the  qiiad- 
riceps  and  occasionally  (Pteropus)  in  the  lower  end  of  the  triceps.  In 
the  Wombat  and  a  few  other  Marsupials  the  usual,  tibial  sesamoid — 
the  patella — is  absent  and  a  sesamoid — the  fabella — is  found  upon  the 
upper  end  of  the  fibula.  We  may  connect  this  with  the  relation  just 
described  between  the  biceps  and  the  quadriceps.  The  fabella  can 
scarcely  be  regarded  as  the  homologue  of  the  patella,  being  connected 
with  a  different  bone  and  a  different  part  of  the  dorsal  muscle.  It 
presents  more  claim  to  he  the  serial  homologue  of  the  sesamoid  in  the 
triceps,  situated  above  the  olecranon  which  is  the  homologue  of 
the  large  process  growing  from  the  upper  part  of  the  fibula  in  Mono- 
tremes.  The  connection  of  the  fabella  with  an  outlying  portion  only 
of  the  dorsal  femoral  muscle,  whereas  the  supra-olecranon  sesamoid 
is  connected  with  the  middle  portion  of  the  dorsal  humeral  muscle, 
is  explained  by  the  fact  that  the  greater  part  of  the  femoral  muscle 
is  directed  upon  the  tibia,  whereas  the  greater  part  of  the  humeral 
muscle  is  directed  upon  the  ulna. 

The  insertion  of  the  triceps  into  the  ulna  while  the  quadriceps  is 
inserted  into  the  tibia  has  caused,  in  the  mind  of  some  anatomists,  an 
unwillingness  to  admit  the  serial  homological  relation  of  the  two 
muscles.  The  force  of  this  objection,  however,  diminishes  as  we  learn 
more  of  the  manner  in  which  the  points  of  insertion  as  well  as  of  the 
origin  of  muscles  are  liable  to  variation  and  to  wander  from  one 
bone  to  another. 

To  sum  up  as  thus  far  traced.  The  dorsal  extension  of  the 
ventral  muscle  upon  the  hind  limb  gives  rise  to  the  gluteus 
fruignus,  the  tensor  vagince  femoris  and  the  sar tortus,  to  the 
rectus  femoris  and  the  long  part  of  the  biceps,  to  the  pyriformis 
and  the  glutei.  The  like  extension  upon  the  fore  limb  gives 
rise  to  the  latissimus  dorsi  and  the  trapezio-deltoid,  the  long 
head  of  the  quadriceps  with  the  dorsi-epitrochlien,  to  the  teres 
major  and  minor  and  the  infraspinatus.  The  plantar  exten- 
sion of  the  ventral  muscle  upon  the  hind  limb  gives  rise  to  the 
gracilis  and  the  adductors,  including  the  iliacus  intemus  on  the 
one  side  and  the  obturators,  gemelli  and  quadratus  femoris  on  the 
other,  together  with  the  semitendinosus  and  semimembranosus. 
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The  same  upon  the  fore  hmb  gives  rise  to  the  pectorales  and  the 
coraco-brachials,  including  the  supra-spinatus  on  the  one  side 
and  the  subscapularis  on  the  other,  together  with  the  biceps. 

Middle  and  Distal  Segments  of  the  Limbs. 

The  muscles  on  the  ventral  (palmar  and  plantar)  and  on 
the  dorsal  surfaces  of  these  segments  of  the  two  limbs  are, 
in  each  instance,  as  we  learn  from  the  lowest  orders  of  Verte- 
brates (see  Figs.  23,  24,  34  and  36  and  Cryptobranch),  in  their 
primitive  state,  in  one  mass  which  is  connected  with,  that  is  to 
say,  is  to  some  extent  continuous  with,  the  prolongations  of  the 
ventral  muscle  upon  the  limb.  In  animals  above  Fishes,  in  all 
of  which  a  uniform  plan  of  segmentation  of  the  limbs  is  fol- 
lowed, each  mass  (palmar  or  plantar  and  dorsal)  is  usually 
attached  to  the  bone  of  the  upper  segment  of  the  limb  and  to 
the  several  bones  of  the  middle  and  distal  segments..  In  ac- 
cordance with  the  feathering  manner  in  which  the  limbs,  es- 
pecially in  the  lower  animals,  are  pressed  upon  the  ground  and 
withdrawn  from  it,  the  fibres  on  the  palmar  and  plantar  surfaces 
are  directed  from  without,  inwards  as  well  as  downwards,  take 
their  origin  chiefly  from  the  post-axial  (ulnar  or  fibular)  con- 
dyle and  the  post-axial  side  of  the  limb,  and  constitute  a 
' pronato-flexor '  mass  in  each  limb;  while  the  fibres  on  the 
dorsal  aspect,  having  a  supinato-extensor  action,  take  a  similar 
direction,  passing  downwards  and  inwards  from  the  post-axial 
side  of  the  limb,  and  in  some  instances,  in  the  hind  limb, 
from  the  dorsal  part  of  the  post-axial  condyle  of  the  femur. 
In  the  case  of  the  fore  limb,  however,  the  ulna,  rising  into  the 
olecranon,  commonly  shuts  oflf  the  supinato-extensor  mass  of 
muscles  from  the  post-axial  condyle  of  the  humerus,  and  causes 
it — ^the  deep  as  well  as  the  superficial  layer  of  it — to  spread 
upon  the  preaxial  condyle  and  the  preaxial  edge  of  the  hume- 
rus. A  certain  method  of  division  of  these  masses  into  planes 
and  sectors  is  common  to  them  all,  and  is  also  common  to  them 
in  most  animals ;  though  there  are  of  course  many  varieties  in 
detail.  A  part  of  either  of  the  masses  which  associates  itself 
with  one  plane  or  one  sector  in  a  certain  limb  or  animal  may 
be  otherwise  disposed  in  other  cases;   but  the  deviations  are 
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on  the  whole  fewer  and  less  than  might  have  been  anticipated. 
As  a  general  rule  each  mass  is  divisible  into  a  superficial  and  a 
deep  stratum;  and  the  superficial  stratum  is  divisible  into 
three  sectors — two  lateral  and  a  median — though  the  division 
is  by  no  means  equally  complete  in  all  instances,  that  is  to  say, 
in  some  animals,  as  Cryptobranch,  the  segmentation  is  much 
less  advanced  than  in  others.  It  is  usually  less  distinct  in 
the  pronator-flexor  mass  of  the  hind  limb  than  in  the  several 
other  masses.  There  is  considerable  variation  in  the  extent  to 
which  the  several  masses  are  blended  with  the  muscles  of  the 
upper  segments  of  the  limbs  and  with  the  extensions  of  the 
ventral  muscles — the  veutro-appendicular  muscles — upon  the 
limbs.  The  blending  of  the  muscles  of  the  upper  segments  is 
more  observable  on  the  palmar  and  plantar  than  on  the  dorsal 
aspects,  because  the  dorsal  projections  of  the  elbow  and  knee 
commonly  interrupt  the  continuity  between  the  muscles  above 
and  below  those  joints. 

Pronato-flexor  Masses. 

The  superficial  stratum  of  these  in  Cryptobranch  is  very  imper- 
fectly segmented  from  the  deep  strata  in  both  limbs ;  and  in  the 
hind  limb  it  shows  very  little  trace  of  division  into  sectors.  In 
that  limb  it  is  a  simple  scarcely  segmented  mass  extending 
from  the  fibular  condyle  and  the  fibular  side  of  the  limb  upon 
the  tarsus  and  digits.  Superficially,  it  is  continuous,  through 
the  medium  of  the  caudo-pedal,  with  the  superficial  prolonga- 
tion of  the  ventral  muscle.  This  connection  is  in  Lizards  main- 
tained only  by  a  delicate  tendon,  and  in  higher  animals  does  not 
exist;  but  the  extensions  of  the  gluteus  and  Hcepaaxe  often  sub- 
stituted for  it.  The  deeper  (caudo-crural  and  caudo-femoral) 
prolongations  of  the  ventral  muscle  are  directed  chiefly  to  the 
tibial  side  of  the  limb  and  do  not  commonly  connect  themselves 
with  the  pronato-flexor  mass.  Such  a  connection  is  however,  as 
already  mentioned,  established  in  some  Lizards  by  the  descend- 
ing tendon  from  the  caudo-femoral  running  into  the  sesamoid 
above  the  fibula,  from  which  the  flexors  of  the  foot  and  toes  in 
part  arise ;  and  in  some  Birds  there  is  a  similar  connection  of 
the  same  muscle  with  the  inner  head  of  the  gaatroonemius 
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through  the  medium  of  the  semimembranosus.  In  Manis  the 
inner  head  of  the  gastrocnemius  derives  fibres  from  the  adduc^ 
tor  magnus;  and  we  know  that  this  muscle  is  sometimes  inti- 
mately connected  with  the  caudo-femoral  in  the  animals  in 
which  the  latter  is  present.'  Moreover,  the  rectus  intemus  in 
Birds  and  Lizards  is  continued  over  the  condyles  of  the  femur 
into  the  fibular  origin  of  the  superficial  flexor  of  the  digits, 
affording  a  good  illustration  of  the  manner  in  which,  from  the 
primitive  unstratified  unsegmented  homogeneous  envelope  of 
the  limb- skeleton,  special  forms  are  evolved. 

Continuing  the  investigation  of  this  superficial  stratum  of 
the  pronato-flexor  mass  in  the  hind  limb,  in  the  which,  as  just 
said,  the  caudo-pedal  is  blended,  we  find  it  in  the  lower  animals 
where  the  foot  is  in  a  plane  with  the  leg  extending,  for  the 
most  part,  to  the  digits.  As  the  heel  grows  out,  however,  the 
superficial  pronato-flexor  stratum  becomes  concentrated  upon 
and  more  or  less  interrupted  by  it. 

The  plantar  fascia^  which  represents  the  pedal  part  of  the 
caudo-pedal,  may  thus  become  isolated — cut  off  by  the  projecting 
OS  calcis — from  the  crural  fascia  and  from  the  superficial  layers  of 
the  tendo-Achillis  and  gastrocnemiusy  which  appear  to  represent 
the  crural  part  of  the  caudo-pedaj.  The  pedal  part  of  i\ie  flexor 
sublimis  digitorum  may  become,  in  like  manner,  cut  off  from  the 
crural  part,  the  former  acquiring  the  name  of  flexor  brevis  and 
the  latter  that  of  plantaris.  The  rest  of  the  stratum,  uniting 
itself  with  the  caudo-pedal  and  inserted  into  the  os  calcis,  forms 
the  tendo-Achillis  with  the  gastrocnemius  and  soleus.  The  degree 
however  of  this  calcareal  interruption  of  the  superficial  pronato- 
flexor  stratum  varies.  The  tendo-Achillis  is  sometimes  continued 
into  the  plantar  fascia;  and  the  continuity  oi  the  flexor  sublimis 
digitorum  from  the  femur  to  the  digits,  as  well  as  its  connection 
with  the  plantar  fascia,  is  very  frequent*.  In  ourselves  the 
principle  of  concentration  of  force  upon  the  heel  is  carried 
to  the  utmost.  The  pedal  and  crural  parts  of  the  stratum 
are  quite  isolated  from  one  another  by  the  os  calcis  ;  and  addi- 

1  In  Phoca  {Joum,  Anat.  ii.  314).  The  elements  of  the  flextyr  sublimis  are 
deriyed  from  the  plantaris,  the  gracilis,  the  fiexor  profundus  and  the  tibialis 
posticus.  In  Unau  also  it  derives  a  factor  from  the  tibialis  posticus.  These  are 
interesting  remnants  of  the  primitive  common  hasis  from  which  the  several 
muscles  were  segmented. 
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tional  power  is  brought  to  bear  upon  the  heel  by  the  origin  of 
the  soleus  from  the  tibia  and  by  the  great  development  of  the 
bellies  of  the  gastrocnemius. 

Thus  considered,  the  gastrocnemius  consists  of  the  blended 
factors  of  the  caudo-pedal  and  of  the  superficial  layer  of  the 
pronato-flexor  mass,  some  of  which — the  soleus  elements — ^pass 
from  the  fibula,  with  occasionally  factors  from,  or  a  connection 
with,  the  caudo-femoral.  Most  of  these  descend  from  the  fibu- 
lar side  of  the  limb.  In  Amphibians  the  fibres  that  do  so 
make  up  the  whole  muscle ;  and  there  is  nothing  to  correspond 
with,  or  represent,  the  inner  or  tibial  head  of  Birds  and  Mam- 
mals. This  makes  its  appearance  in  Saurians  as  a  thin  muscular 
band  descending  from  the  lower  edge  and  outer  surface  of  the 
superficial  plantar  mass  of  the  thigh — the  part  which  represents 
the  gracilis  and  semitendinosus — to  the  tibial  side  of  the  surface 
of  the  gastrocnemius.  In  Birds  the  tibial  origin  is  connected 
rather  with  the  portion  which  forms  the  semimembranosus  or 
the  adductor;  and  it  acquires  also  a  connection  with  tibial 
condyle  of  the  femur.  In  Mammals  the  relation  to  the  muscles 
descending  from  the  thigh  is  lost,  and  the  connection  with  the 
femur  only  remains,  supplemented  in  Man  by  an  origin  from 
the  tibia  which  constitutes  the  inner  or  tibial  portion  of  the 
soleus. 

The  spreading  of  the  gastrocnemius  upon  the  fore  part  of  the  tibia 
in  Birds,  where  it  in  some  (Heron  and  Gull)  is  partially  blended 
with  the  sartoriua,  is  another  illustration  of  the  connection  or  con- 
tinuity of  the  flexor  with  the  extensor,  or  the  plantar  with  the  dorsal, 
muscles,  and  of  the  encroachment  of  one  group  upon  the  area  of  the 
other,  of  which  we  have  seen  so  many  instances.  This  portion  of  the 
muscle,  though  separated  from  the  remainder  by  the  semitendinosus 
passing  between  it  and  the  internal  condyloid  head,  is  supplied  by  the 
popliteal  nerve. 

The  blending  of  the  sa/rtorius  with  the  gastrocnemius  above  men- 
tioned is  an  interesting  example  of  that  continuity  of  the  extensor 
and  flexor  muscles  of  the  same  limb,  which  is  more  remarkably 
exemplified,  in  a  deeper  stratum,  by  the  continuity  of  the  internal 
rectus  with  the  flexor  digitorum.  Both  subserve  the  same  purpose, 
viz.,  that  of  assisting  the  action  of  the  femoral  flexors  of  the  foot  and 
toes  during  the  condition  of  forced  flexion  of  the  knee  which  is  so 
often  and  long  maintained  in  Birds,  and  during  which  those  flexors 
are  much  relaxed  and  less  capable  of  acting  upon  the  digits. 

In  the  fore  limb  the  superficial  stratum  of  the  pronato-flexor 
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mass  never  acquires  an  origin  from  the  radial  condyle,  such  as 
would  correspond  with  the  tibial  head  of  the  gastrocnemius 
which  we  find  in  the  hind  limb  of  Birds  and  Mammals.  The 
covering  fascia,  strengthened  by  prolongations  from  the  pectoral 
and  biceps,  perhaps  also  from  the  latissimus  dorsi,  and  some- 
times strengthened  by  muscular  fibres  derived  from  the  ulnar 
condyle  which  constitute  the  palmaris  hngus,  is  the  representa- 
tive of  the  caudo-pedal.  The  most  distinct  example  of  a  pro- 
longation of  the  ventral  muscle  upon  the  palmar  aspect  of  the 
fore  limb — the  most  distinct  serial  correspondent,  in  short,  of 
the  caudo-pedal — is,  however,  as  stated  p.  319,  furnished  by  the 
costo-alaris  of  Birds  \ 

Forasmuch  as  the  carpus  retains  in  all  animals  the  flattened 
form,  there  is  not  here,  as  in  the  hind  limb,  a  tendency  to  con- 
centration upon  a  heel-bone  thrown  up  in  the  middle,  or  an 
interruption  of  the  several  muscles  by  such  a  process:  The 
components  of  this  stratum  are,  therefore,  more  equally  disposed 
upon  the  surface  as  they  descend,  than  those  of  the  hind  limb ; 
and  they  present  a  more  distinct  division  into  ulnar,  radial  and 
intermediate  sectors.  Of  these  the  ulnar  sector  {flexor  carpi 
ulnaris^),  inserted  into  the  cuneiform  (with  the  pisiform)  bone 
which  is  the  homologue  of  the  os  calcis,  is  the  chief  representa- 
tive of  the  gastrocnemius  and  soleus.  In  the  intermediate 
sector,  the  palmaris  h  expanding  into  the  palmar  fascia,  where 
it  blends  with  fibres  of  the  flexor  carpi  ulnaris,  represents  the 
superficial  part  of  the  gastrocnemius ;  and  the  flexor  suhlimis 
digitorum^   represents    the    plantaris    and   the  flexor    brevis 

^  I  have  said  that  the  costo-alaris  is  to  some  extent  the  serial  representative  of 
the  caudO'pedalf  and  that  the  palmaris  I.  is  also  a  like  representative  of  the 
same  muscle.  An  interesting  exemplification  of  the  relation  of  these  parts  is 
afforded  in  Phoca  by  the  palmaris  L  which,  instead  of  arising  as  usual  from  the 
condyle  of  the  humerus,  passes  upon  the  olecranon  and  blends  with  a  portion  of 
the  triceps  coming  from  the  angle  of  the  scapula,  which  again  is  in  close  con- 
nection with  the  latissimiis  dorsi ;  and  it  spreads  like  the  costo-alaris  upon  the 
ulnar  side  of  the  carpus  and  hand.  The  similar  exemplification  in  Manis 
afforded  by  the  direct  continuity  of  the  latissimus  dorsi  with  the  palmar  fascia 
and  the  ^aror  subl.  dig,  has  already  been  pointed  out. 

'  The  fl.  c,  u.  is  not  subject  to  much  variety.  It  sometimes  (Unau  and 
Cyclothurus)  spreads  across  the  wrist  superficially,  meeting  an  expansion  from 
the  supinator  longus ;  or  (Phoca)  it  spreads  beneath  the  palmaris  I. ;  or  it  blends 
with  the  latter  muscle  or  with  the  annular  ligament.  In  the  Proboscis  Monkey  it 
meets  the  sup.  L;  and  the  expansion  formed  by  them  lies  superficial  to,  and  can 
be  dissected  off  from,  the  fascia  of  the  forearm. 

2  The  fl.  d.  s.  is  partially  interrupted  at  the  carpus  in  Pteropus ;  and  the 
palmaris  I.  in  Ai.     In  Seine  the  fl.  d.  s.  is  tendinous  at  the  wrist  and  expands 
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diffitorum  which,  as  akeady  shewn,  are  the  upper  and  lower 
parts  of  the  fl,  8,  dig.  pedis.  In  the  hind  limb,  the  last-named 
muscle  becomes,  in  higher  animals,  almost  pushed  out  of  the 
field,  being  reduced  to  the  slender  plantaris  by  the  increasing 
gastrocnemius.  But  in  the  fore  limb  its  homologue  is  in  the 
ascendant  and  absorbs  a  great  part  of  the  fibres  of  the  stratum 
at  the  expense  of  the  flexor  carpi  ulnaris  and  also  of  the 
palmaris  I,  which  latter  dwindles  or  disappears.  The  tibial 
sector  of  the  superficial  stratum  in  the  hind  limb  shares  the 
fate  of  the  other  parts  of  the  stratum ;  indeed  it  is  altogether 
absorbed  by  the  heel  muscle.  In  the  fore  limb  the  correspond- 
ing sector  is  large,  is  partly  inserted  along  the  radius, .  forming 
the  pronator  radii  teres,  and  partly  into  the  carpus  or  meta- 
carpus, forming  the  flexor  carpi  radialis. 

Thus,  granting  that  the  plantaris  is  represented  by  the  flexor 
digitorum  suhlimisy  the  elements  of  the  stratum  which,  in  the 
hind  limb,  are  made  to  converge  into  the  tendo-AchiUis  are,  in  the 
fore  limb,  divided  into  the  palmaris  longus,  the  fleocor  carpi  ulna/ris 
and  the  fleocor  carpi  radialis  with  part  of  the  pronator  teres.  More- 
over the  palmaris  I.,  instead  of  being  interrupted  at  the  carpus,  is 
continued  into  the  palmar  fascia;  just  as  the  homologous  part  of  the 
stratum  in  the  hind  limb  is  continued  into  the  plantar  fascia  in  those 
animals  in  which  the  tarsus  retains  its  primary  simple,  flat,  carpus- 
like  form. 

I  have  before  (p.  37,  38)  pointed  out  evidences  of  the  continuity 
of  the  upper  (pronator  teres)  ^  part  of  the  radial  sector  of  the  super- 
ficial stratum  with  the  deepest  (pronator  qiuidrattis)  part  of  the  deeper 
stratum ;  and  the  lower  or  flexor  carpi  radialis  part  of  the  sector  is, 
in  most  animals  above  Urodelans,  separate  from  the  pronator  teres 
and  takes  a  deep  course  in  the  hand*.  Now  we  find  in  the  hind  limb 
that  the  whole  of  the  representatives  of  this  sector — the  representa- 
tives, that  is,  of  the  pronator  teres  and  the  flexor  car2n  radialis— ~os 

into  a  second  mnscle  below  the  wrist ;  thns  closely  simnlating  the  plantarU  and 
fi,  d,  8.  in  the  ordinary  mammaUan  hind  foot. 

^  The  ulnar  origin  of  the  pronator  teres  in  Man  (also  in  the  Chimpanzee  and 
Babbit)  is  an  interesting  remnant  of  this  continuity.  In  the  Bird  (Kite)  the 
mnscle  is  in  two  distinct  parts,  both  arising  ibrom  the  humerus.  Some  of  the 
branches  of  the  median  nerye  pass  between,  some  above  and  some  below,  the 
two  parts.  The  branches  passing  between  them  are  distributed  to  the  fl.  e,  «. 
and  the^.  dig,  pr,  and  represent,  therefore,  part  of  the  ulnar  nerve.  See  dispo- 
sition of  the  muscle  and  its  relation  to  nerves  in  the  Cryptobranch,  p.  87. 

'  In  the  Bird  the  JUxor  carpi  radialis  ^  like  its  serial  homologue — ^the  tibialis 
posticus — lies  deep  in  its  whole  course.  It  arises  from  the  ulna  only  and  not 
from  the  humerus.  See  varieties  of  insertion  into  scaphoid  and  mets.  i,,  il, 
and  III.  Joum.  Anat, ,  iv.  42.  In  Phoca  it  is  inserted  into  the  scaphoid  and  Met.  i. 
with  a  slip  to  Met.  ii. ;  in  the  Pig  into  Met.  in.;  in  the  ProbosciB  Monkey  into 
Mets.  II.  and  in. 
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such  of  them  as  are  present,  viz.,  the  poplUeus  and  the  tibialis  posticus, 
are  situated  in  a  deep  level,  nearly  in  the  same  level  with  the  pronaior 
tibioB  quadratus  with  which  indeed  the  poplitetLS  is  sometimes  merged. 
That  is  to  say,  the  radial  sector,  though  chiefly  in  a  superficial  level,  is 
continued  into  a  deep  level  through  the  medium  of  certain  fibres  of 
the  pronator  teres  aiJid  through  the  tendon  of  the  ^eicor  carpi  radialis; 
whereas  the  tibial  sector,  composed  of  the  poplUeus  and  the  tibialis 
posticus,  lies  throughout  in  a  deep  level. 

Indeed,  the  greatest  and  most  essential  features  of  difference  with 
regard  to  this  region  in  the  two  limbs  is  caused  by  the  fact  that  the 
flexor  carpi  radialis,  which  in  the  hand  lies  in  as  deep  a  level  as  does 
the  tibialis  posticus  in  the  foot  and  evidently  corresponds  with  it, 
becomes  in  the  forearm  pai-t  of  the  superficial  stratum  and  is  attached 
to  the  condyle  of  the  humerus ;  whereas  the  tibialis  posticus  continues 
its  deep  course  in  the  leg  and  does  not  reach  the  femur  at  all.  The 
plane  of  segmentation  of  the  two  muscles,  which  is  the  same  in  the 
hand  and  foot,  difiers  in  the  forearm  and  leg.  So  that,  although  the 
two  tendons  might  be  regarded  as  serially  homologous,  the  two  muscles 
can  scarcely  be  said  to  be  so.  Properly  viewed,  however,  they  furnish 
a  good  illustration  of  the  way  in  which  certain  nearly  corresponding 
muscles  in  the  two  limbs  (and  the  remark  applies  to  muscles  of  the 
same  limb  in  various  animals)  are  differently  segmented  from  the 
parent  mass.  They  afford  further  evidence  that  homological  rule  is 
not  so  rigidly  followed  in  development  as  we  may  be  disposed  to  think, 
and  that  we  must  not  be  too  severe  in  our  attempts  to  institute  homo- 
logical  comparison. 

The  variation  that  occurs  in  the  division  of  the  strata  and  in  the 
amount  and  disposition  of  the  fibres  attaching  themselves  to  either  stra- 
tum, is  also  shewn  by  the  fact  that  in  the  lower  animals  the  fibres  of 
the  radial  and  ulnar  sectors  are  in  great  part  inserted  into  the  radius 
and  ulna,  so  becoming  flexors  of  the  forearm  upon  the  arm;  and 
superficial  prolongations  only  of  them  pass  on  to  the  carpus ;  whereas 
in  higher  animals  the  ulnar  sector  arising  partly  from  the  ulna  is  con- 
tinued in  its  entirety  to  the  carpus,  and  the  radial  sector  divides  into 
two  parts,  of  which  one — the  pronator  teres — is  inserted  into  the 
radius,  and  the  other — the  flexor  carpi  radialis — is  continued  to  the 
carpus. 

The  differences  in  the  two  limbs  evidently  have  relation  to  the 
necessity  that  exists  in  higher  animals  for  moving  the  foot  forcibly  as  a 
whole  for  the  purpose  of  driving  the  body  onwards.  This  is  accomplish- 
ed by  throwing  the  whole  or  the  greater  part  of  the  strength  of  the 
superficial  stratum  of  the  pronato-flexor  mass,  including  the  elements 
of  the  caudo-pedal,  upon  the  projecting  lever  furnished  by  the  os  calcis, 
and  by  applying  a  portion  of  the  deeper  stratum  of  the  mass  (tibialis 
posticus)io  the  same  end  as  well  as  to  the  pronation  of  the  limb ;  whereas 
in  the  fore  limb  the  whole  of  the  deep  stratum,  except  the  pronator 
qu4idrattbs  and  a  considerable  part  of  the  superficial  stratum,  is  avail- 
able for  the  movements  of  the  digits,  and  so  subserves  more  directly 
to  prehension  and  the  requirements  of  the  will.     In  the  hind  limb 
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the  muscular  mass  becomes  absorbed  by  the  elevator  of  the  heel,  and 
in  the  fore  limb  it  becomes  absorbed  in  the  flexors  of  the  digits. 

Not  only  does  the  superficial  flexor  of  the  digits  in  the 
fore  limb  absorb  nearly  all  the  elements  of  the  middle  sector, 
and  push  the  palmaris  L  (the  representative  of  the  middle  or 
superficial  part  of  the  gastrocnemius,  including  the  caudo- 
pedal)  nearly  or  quite  out  of  the  field ;  but  it  not  unfrequently 
happens  that  it  in  turn  gives  place,  in  great  measure,  to  the 
deep  flexor.  Thus  it  may  be  reduced  (Hatteria),  much  like  its 
homologue  in  the  hind  limb  of  Man,  to  a  mere  thin  muscle, 
arising  near  the  wrist  from  a  ligament  extended  between 
the  OS  pisiforme  and  the  os  naviculare,  or  (Unau)  it  may  be 
a  mere  slip  from  the  deep  flexor,  or  it  may  (Phoca)  be  im- 
perfectly segmented  from  the  palmaris^. 

As  a  prelude  to  further  analysing  and  reducing  the  pro- 
nato-flexor  masses  and  entering  upon  the  consideration  of 
their  deeper  strata,  we  must  remember  the  numerous  skeletal 
moveable  parts  in  the  distal  region  of  each  limb,  and  must 
conceive  an  unsegmented  chaotic  muscular  mass  passing  from 
above    downwards,    and    dropping    fibres   upon  and   deriving 

1  In  Camivora,  where  it  is  usually  small  and  often  imperfectly  segmented 
from  ihQ  palmaris  y  the  superficial  fibres  of  its  tendons  commonly  blend  with  the 
palmar  fascia  and  pass  into  the  pads  and  the  skin ;  and  the  deeper  fibres  form 
the  perforated  tendons  to  the  phalanges.  In  the  hind  limbs  of  a  Dog  and  of  a  Cat 
some  of  these  fibres  to  the  pad  were  derived  from  the  fi.  prof,  and  passed  between 
the  tendons  of  the  fi.  subl.  Delicate  muscular  slips  also  passed  from  the  deep 
to  the  superficial  flexor  tendons  in  the  sole  of  ^ese  animals. 

In  Jerboa  the^a;.  mhl.  passes  to  the  three  middle  digits  only ;  the  other  digits 
(i  and  v)  receiving  delicate  muscular  superficial  flexors  from  the  supernumerary  car- 
pal ossicle  which  is  present  in  that  animal.  These,  Uke  the  same  muscular 
Hatteria,  remind  us  of  the  usual  disposition  of  the  Jl,  subl.  in  the  hind  limb. 
In  Guinea  Pig  the  superficial  flexor  sends  the  greater  part  of  its  tendon  to  join 
the  Jl.  prof.  The  superficial  flexor  to  digit  v.  is  formed  on  the  radial  side  by  a 
tendon  from  Jl.  prof,  and  on  the  ulnar  side  by  a  small  muscle  arising  from  the 
palmar  fascia.  In  short,  the  varieties  in  the  segmentation  of  these  muscles  are 
very  numerous. 

In  the  Heron  and  some  other  birds,  the  Jl.  d.  s.  is  little  more  than  a  tendon 
passing,  from  the  int.  condyle  and  the  cuneiform  bone,  to  the  fascia  and  the 
proximal  phalanx  (it  passes  to  the  second  phalanx  in  the  Swan).  In  the  Jackdaw 
it  is  a  muscular  slip  from  the  Jlexor  carpi  ulnarU.  In  the  Book  it  is  a  separate 
small  muscle  arising  by  a  tendon  from  the  int.  condyle  and  passing  partly  into 
the^  c.  u.  and  partly  to  the  proximal  phalanx  of  the  digit.  See  varieties  in 
disposition  and  relations  between  the  deep  and  superficial  strata,  Joum.  Anat.  iv. 
43.  In  Manis  the  superficial  flexor  passes  to  the  pollex  and  is  continuous  above 
with  the  latUsimut  dorsi. 
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fibres  from  the  several  skeletal  parts  after  the  manner  which 
is  suggested  by  the  anatomy  of  the  limbs  in  Fishes  and  in 
Ciyptobranch. 

In  the  Ciyptobranch,  segmentation  has  gone  to  a  certain 
extent.  Take  the  hind  limb.  First,  the  superficial  fibres  pass 
the  farthest,  extending  from  the  femur,  indeed  from  the  tail, 
to  the  terminal  phalanges,  and  they  form  a  superficial  stra- 
tum ;  still  this  stratum  is  very  imperfectly  separated  from  the 
deeper  portion  of  the  mass.  Secondly  (Figs.  9  and  11),  a 
band  is  segmented  from  the  deep  part  of  the  mass  and  is 
directed  upon  the  bases  of  the  digits,  forming  a  flexor  pro- 
fundus  digitorum.  Thirdly  (Fig.  12),  several  small  deep 
bundles  are  segmented,  passing  from  one  skeletal  part  to 
another  near  by,  so  constituting  'intrinsic'  muscles — tarso- 
metatarsales,  metatarso-phalangei,  phalangei  and  intermetatar" 
sales  or  interossei.  The  residuum  of  the  mass  constitutes  what 
I  have  called  the  pronator  pedis  (Fig.  10).  And  there  is  a 
similar  arrangement  in  the  fore  limb. 

In  higher  animals  the  proximal  skeletal  parts  move  less 
Upon  one  another;  and  ihe  flexor  profundus  grows  at  the  expense 
of  the  other  components  of  the  deep  stratum  first  mentioned, 
the  germs  of  which  are  either  absorbed  or  dwarfed  by  it, 
except  those  of  the  interossei.  The  pronator  pedis  also  in 
part  blends  with  it,  the  tarsal  portion  of  its  origin  forming 
the  axxessorius^,  and  the  fibular  portion  of  it  forming  the 
flsxor  halluds.  This  last  joins  the  deeper  surface  of  the  flexor 
profwndus,  and  may  be  destined,  as  its  name  implies,  chiefly 


^  In  Proboscis  Monkey  the  aecessorivA  is  nnited  with  the  tibial  flexor  (flexor 
prof.)  only. 

The  nnion  of  the  two  strata  is  sometimes  (Unan)  retained  by  the  blend- 
ing of  the  accessorius  with  the  soleust  and  also  by  a  slip  in  the  same  animal 
from  the  tibialis  posticus  to  the  flexor  stibUmis.  In  Orycteropns  also  the  tib» 
post,  sends  a  slip  to  the  plantar  fascia;  and  in  Unau  it  sends  a  slip  to  the 
superficial  flexor  tendon  of  digit  iv. 

In  Phoea  the  tibialis  ^sticus  retains  its  connection  with  the  elements  of  the 
short  flexor  muscles  of  digit  i. 

I  have  already  (footnote  on  p.  364)  mentioned  slips  firom  the  deep  to  the 
superficial  flexor  of  the  digits ;  and,  in  Phoca,  Otter  and  Bacoon,  slips  pass 
from  the  accessoritu  to  the  superficial  flexor  tendons  or  to  the  plarUaris 
fascia. 

In  the  Babbit  &e  tibialis  posticus  curls  over  the  inner  side  of  the  scaphoid 
bone  and  terminates  in  the  extensor  tendon  of  digit  ii.,  thus  contrasting  with 
the  tezmination  of  the  tibialis  aniicus  in  the  flexor  digitorum  which  we  haye 
marked  in  Unau,  Jowm,  Anat.  it.  66. 
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to  the  hallux;  or  it  may  form  part,  and  even  the  greater 
part,  of  the  tendons  to  the  other  toes^. 

The  elements  of  the  pronator  maniXs  become  disposed  of 
in  much  the  same  way  as  those  of  the  pronator  pedis;  but 
they  rarely  contribute  an  'a^cessoriits^*  origin  from  the  carpus, 
corresponding  with  the  accessorius  muscle  in  the  foot.  They 
become,  however,  more  closely  blended  with  the  flexor  pro- 
fundus digitorum  above,  than  do  their  homologues  in  the  leg; 
that  is  to  say,  the  ulnar  origin  of  the  fl.  dig,  does  not  retain 
its  individuaUty  so  much  as  does  the  fibular  origin  in  the 
hind  limb;  and  when  a  flexor  hngus  pollids  is  segmented 
it  is  so  from  the  radial  side*. 

In  this  arrangement  of  the  parts  in  the  fore  limb  of 
higher  animals  we  note  more  deviation  than  in  the  hind  limb 
from  the  primitive  simple  condition.  In  the  hind  limb  the 
pronato-flexor  fibres  chiefly  take  an  oblique  direction,  from 
the  fibular  side  downwards  and  inwards,  and  combine  the 
movement  of  pronation  with  that  of  flexion.  In  the  construc- 
tion of  the  fore  limb  provision  is  made  that  each  of  those 
movements  should  take  place  in  a  greater  range  and  each 
more  independently  of  the  other  than  the  hind  limb.  For 
this  purpose  the  muscular  fibres  are  arranged  into  two  more 
distinct  sets,  a  pronator  set  passing  to  the  radius  and  a  flexor 
set  passing  to  the  digits;  and  the  latter  take  a  more  vertical 

^  It  is  not  an  nnoommon  arrangement,  in  Monkeys  especially,  for  the  tibial 
flexor  to  pass  chiefly  to  digits  ni.  and  ly. ,  the  fibular  flexor  passing  chiefly  to  the 
other  digits;  and  the  lumbricale$  then  commonly  arise  from  both.  In  Proboscis 
Monkey  the  fl,  tib.  passes  to  digits  n.  and  v.,  and  ihefibularis  to  i.,  ni.,  and  it.; 
and,  which  is  very  nnnsual,  the  two  mnscles  are  not  blended  in  any  part  of 
their  course  but  are  quite  distinct. 

>  In  some  Saurians  f Seine)  a  muscle  arises  from  the  cuneiform  bone  and 
passes  to  the  deeper  suriace  of  the  tendon  of  fl,  d,  s.,  representing  the  aecet- 
soritus, 

>  In  the  wild  Oat  the  fl,  prof,  is  large,  dwarfs  the  fl.  suhlimU  and  derives 
origin  from  the  internal  condyle,  the  ulna  and  the  radius ;  and  each  of  the  ten- 
dons, traced  upwards,  acquires  fibres  from  the  several  origins,  the  tendon  to  the 
pollex  acquiring  as  many  fibres  from  the  condyloid  and  ulnar  as  from  the  radial 
origin.  In  the  Dog  the  radial  portion  passes  chiefly  into  the  tendon  to  die  pol- 
lex, the  ulnar  portion  chiefly  into  the  tendon  to  digit  v.,  and  the  condyloid  por- 
tion chiefly  into  the  other  three  tendons.  It  is  seldom,  however,  that  the  xa^al 
portion  to  the  pollex  is  so  completely  segmented  as  in  Man. 

Such  varieties  are  very  significant  with  reference  to  l^e  mode  of  develop- 
ment and  the  homological  relations  of  muscles.  They  shew  great  diversiiy  m 
the  arrangement  and  blending  of  corresponding  embryologicil  germs  without 
any  obvious  purpose,  a  tendency  to  variety  within  the  range  permitted  by  the 
high  oontrolling  forces  which  ensure  the  requisite  subservience  to  tttiliiy. 
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course;  indeed,  they  scarcely  shew  any  indication  of  crossing 
from  the  ulnar  towards  the  radial  side. 

The  deepest  part  of  the  pronator  rnanHs  mass  becomes 
the  pronator  quadratus  which,  below,  may  (Seine)  extend 
upon  the  carpus  and,  above,  may  reach  and  blend  with  the 
pronator  teres. 

The  elements  of  the  tarso-metatarsals  (or  carpo-metacar- 
pals),  the  metatarso-  (or  metacarpo-)  phalangeals  and  the 
phalangeals  follow  those  of  the  pronator  pedis  (or  maniis)  in 
uniting  with,  or  retaining  their  union  with,  the  flexor  pro- 
fundus.  Advancing  forwards,  however,  they  often  separate 
from  it,  and,  attaching  themselves  to  the  sides  of  the  phalan- 
ges, form  the  lumbricales  from  their  lateral  parts  and  the  reti- 
nucuh,  from  their  middle  parts.  The  phalangeals  are  probably 
included  in  the  latter,  but  occasionally  remain  separate  and  often 
disappear.  Hence  the  lumbricales  are  commonly  found  chiefly 
upon  the  deep  surface  of  the  angles  between  the  tendons  of 
fl£ip  prof.,  and  are  often  nearly  or  quite  continuous  with  the 
accessorius.  In  the  cases  of  the  lateral  digits,  i.  and  v.,  their 
elements  remain  in  part  or  wholly  upon  the  metatarsals  and 
form  the  short  flexors.  For  this  reason  the  lumbricales 
are  not  usually  present  on  the  tendons  to  these  digits,  or 
one  only  is  present,  lying  upon  the  tibial  (or  radial)  side 
of  the  tendon  to  digit  v.  More  rarely  there  is  one  on  the 
fibular  (or  ulnar)  side  of  the  tendon  to  digit  I*. 

To  put  it  in  another  way,  the  lumbricales  and  retinacula 
may  be  regarded  as  parts  of  the  common  flexor  mass,  which, 
instead  of  becoming  segmented  into  metatarso-phalangeals 
and  phalangeals,  retain  their  connection  with  the  flexor  ten- 
dons and  are  separated  with  them  from  the  tarsus  and  metatar- 
sus; but  they  are  not  detached  from  the  phalanges  to  which 
they  accordingly  pass  from  the  flexor  tendons.     Their  connec- 

^  In  some  animal  a  (Seine)  the  lumbricales  pass  from  both  sides  of  the  several 
tendons  of  the  fl.  prof,  to  both  sides  of  the  digits.  In  the  foot  of  Pteropus 
there  are  eight  lumbricales— one  on  the  fibular  side  of  the  halliis,  one  on  the 
tibial  side  of  digit  v.,  and  one  on  eaeh  side  of  eaeh  of  the  other  digits.  Usually, 
in  Mammals,  they  arise  only  from  the  approximated  sides  of  the  tendons  (or,  as 
commonly  described,  from  the  elefts  between  the  tendons) ;  and  the  fibres,  in- 
stead of  following  the  two  sides  of  the  several  tendons  and  forming  eight 
mtLSoles  as  in  Pteropus,  are  combined  into  four  (the  two  in  each  deft  fusing  into 
one)  which  pass  to  the  tibial  (or  radial)  side  of  tiie  four  outer  digits. 

25—2 
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tion  with  the  extensor  teDdons  in  Man  and  some  Mammals 
is  a  reminder  of  the  blending  of  antagonistic  muscles  into  a 
common  sheath  which  we  have  found,  as  illustrated  by  Lepi- 
dosiren,  to  be  one  of  the  features  of  the  primitive  limb\ 

Not  only  does  the  flexcyr  profundus  thus  absorb  or  retain 
annexed  to  it  these  various  elements  of  the  deep  stratum  of  the 
pronato-flexor  mass;  it  also,  in  most  animals  above  the  Sala- 
manders, retains  its  connection  with  the  terminal  middle 
portion  of  each  digital  division  of  the  superficial  stratum,  or 
superficial  flexor,  so  passing  on  to  the  terminal  phalanx; 
while  the  la^teral  portions  of  the  superficial  flexor  tendons,  dis- 
connecting themselves  from  the  middle  terminal  portion,  stop 
at  a  preceding  phalanx.  In  this  way  the  deep  flexor  comes 
to  perforate  the  superficial  flexor,  which  splits,  aUowing  it  to 
pass*. 

Here  I  may  observe  that  the  ordinary  mode  of  disposition  of  ten- 
dons passing  along  the  digits  is  that  each  tendon  approaching  a  joint 
divides  into  three.  Of  these  the  lateral  parts  are  attached  to  the 
phalanx  immediately  on  the  distal  side  of  the  joint ;  and  the  middle 
part  runs  onwards  to  the  next  joint,  where  a  similar  process  is  re- 
peated. This  is  best  seen  in  the  digits  of  Birds  and  Beptiles  where 
there  are  more  than  two  phalanges,  and  is  well  illustrated  in  the 
Plate  of  the  Whale's  fin  by  Pro£  Stnithers  (Journal  Anat  vi.  PL 
VII.).  It  is  seen  also,  according  to  the  view  just  given,  to  be  exem- 
plified in  the  usual  lurangement  of  the  tendons  of  the  superficial  and 
deep  flexors  of  the  digits;  these  being  regarded,  as  they  may  be  in 
each  digit,  to  be  segments  of  one  flexor  prolongation  upon  the  digit 
This  flexor  prolongation  first  detaches  from  its  sides  the  lumbricalea 
to  the  first  phalanx,  runs  on,  and  in  like  manner  detaches  the  slips 
of  the  flexor  suhlimis  to  the  second  phalanx,  repeating  the  same  process 
accorc^g  to  the  number  of  phalanges,  and  finally  reaches  the  termi- 
nal phalanx. 

The  Supinato-Extensor  Masses. 

The  division  of  the  superficial  stratum  of  this  mass,  in  each 
limb,  into  three  sectors  is  more  generally  found  to  be  distinct 

*  In  Pteropus  (tTowm.  Anat.  in.  306)  the  lumbricales  lie  in  their  whole  length 
along  the  tendons  of  the^.  prof,;  and  one  of  these  tendons  is,  for  a  spaoe,  inter- 
rupted by  mnscnlar  fibres. 

*  This  continuation  of  parts  of  the  deep  flexor  stratum  into  a  superfioial 
region  is  of  like  kind  to  that  which  has  been  just  mentioned  in  the  ineianoe  of 
the  nexar  carpi  radialU  passing  from  a  deep  level  at  the  wrist  to  a  mperfiflial 
level  in  tiie  forearm. 
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than  in  the  pronato-flexor  masses.  In  some  of  the  lower  ani- 
mals the  three  sectors  arise  from  the  humerus,  or  the  femur, 
and  are  inserted  by  their  deeper  fibres  into  the  bones  of  the 
middle  segment  of  the  limb;  while  their  superficial  fibres  pass 
on  to  the  distal  segments.  Owing,  however,  as  before  men- 
tioned, to  the  convexity  of  the  elbow  and  knee-joints  in  this 
direction,  they  are  more  cut  ofif  from  continuity  with  the  mus- 
cles above  than  are  the  antagonistic  pronato-flexor  masses. 
Indeed,  in  the  hind  limb,  the  connection  of  the  supinato-exten- 
sor  muscles  with  the  femur  is  commonly  reduced  to  a  single 
tendon.  In  ourselves  it  is  lost  altogether,  and  the  fibres  are  all 
directed  from  the  leg-bones  downwards,  instead  of  passing,  in 
part,  from  the  femur  to  the  leg-bones. 

Traced  downwards  the  middle  sector  of  the  supinato-exten- 
sor  mass  varies  but  little  in  either  limb.  It  commonly  extends 
upon  the  digits,  forming  the  extensor  digitorwm  svhlimis  {com- 
mvms),  and  sometimes  reaches  to  the  terminal  phalanges.  Not 
unfrequently  it  does  not  pass  upon  digit  I.  Sometimes  it  fails 
to  reach  digit  V. ;  and  in  some  instances  (Ai,  Lizards,  and  Meno- 
branch)  it  extends  no  farther  than  the  metatarsus  or  meta- 
carpus. 

The  inner — tibial  or  radial — sector  is,  in  Batrachians,  partly 
inserted  into  the  tibia  or  radius,  and  partly  runs  on  to  the 
inner  side  of  the  distal  segment.  In  the  fore  limb  it  sometimes 
(Saurians)  reaches  no  farther  than  the  lower  end  of  the  radius. 
Commonly,  in  Mammals,  a  segment  only  of  it  is  inserted  into 
the  inner  edge  of  the  radius,  constituting  the  supinator  radii 
longus,  which  may  extend  to  the  inner  edge  of  the  pollex,  or 
may  spread  upon  the  palmar  surface  of  the  forearm  \  Other 
segments,  passing  close  to  the  carpus  and  inserted  into  the  me- 
tacarpals, constitute  the  extensores  carpi  radiales  {longior  and 
brevior)  \   These  divisions  do  not  take  place  in  Birds,  where  the 

1  Tliis  mnscle  is  often  so  disposed  as  to  afford  an  example  of  a  muscle 
belonging  to  the  extensor  group  acquiring,  from  its  position,  a  flexor  action. 
It  is  absent  in  the  Bat,  Babbit,  Hedgehog,  Mole,  some  Buminants  and  others. 
In  Hippopotamus,  as  already  said  (footnote  on  p.  351),  it  is  very  large,  its  origin 
extending  high  on  the  humerus,  in  the  space,  external  to  the  deltoid,  which  is 
usually  occupied  by  the  brachialU  anticus ;  and  it  acts  as  a  flexor  of  the  fora- 
arxn. 

'  Where  there  is  only  one  of  these  it  commonly  passes  te  Met.  iii.  (Joum, 
Anat,  iv.  45).  The  second  tendon  is  inserted  into  Met.  n.  The  insertion  of 
these  radial  earpal  extensors  may  reach  to  Mets.  ly.  and  v.  {Joum,  Anat.  in.. 
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entire  sector  is  continued  to  the  carpus ;  neither  do  they  take 
place  in  the  corresponding  sector  (tibialis  anticm^),  in  the  hind 
limb  of  Mammals  and  Birds. 

The  outer  or  fibular  and  ulnar  sector — the  peronei  and  ex- 
tensor carpi  ulnaris — usually  pass  over  the  ankle  or  wrist,  and 
each  is  inserted  into  the  outer  side  of  the  metatarsus  or  meta- 
carpus. They  often  detach,  in  each  limb,  tendons  to  the  ext, 
dig.y  which  cross  beneath  the  tendons  of  that  muscle,  and  run 
along  their  outer  sides  to  the  terminal  phalanges.  Sometimes 
they  appear  to  form  a  group  intermediate  between  the  esct,  sub- 
limis  and  the  ext  profundus  digitorum\  In  the  foot  a  further 
division  not  unfrequently  takes  place.     One  of  the  segments 

808).  In  Phoca  it  is  inserted  into  Mets.  i.  and  n. ;  this  variation  liaving  rela- 
tion to  the  large  size  of  the  pollex  in  that  animal. 

^  In  a  Dog,  however,  I  found  a  slip  given  off  from  the  fibular  side  of  the 
lib.  ant,  joining  a  slip  from  the  ext.  prof,  {brevis)  dig.  and  inserted  into  Mei  n. 
There  was  also  another  slip  from  the  ext.  prof,  inserted  into  Met.  m.  In  the 
Pig  the  tibialis  ant.  is  very  smaU ;  and  the  ext.  dig,  sends  tendons  to  Mats.  n. 
and  III.  and  to  the  int.  cuneiform  as  well  as  npon  the  digits. 

In  the  Hippopotamus  the  arrangement  is  peculiar.  The  tib.  ant,  has  extensive 
origin  from  the  upper  end  of  the  tibia,  the  capsule  of  the  joint  and  the  patella, 
nearly  encircling  the  ext,  dig.,  to  which  it  sends  a  slip.  It  is  inserted  into  the 
inner  side  of  the  internal  cuneiform  bone  and  iiito  Met.  n.  The  ext,  dig.  nibli- 
mis  {longus)  arises  by  a  strong  tendon  from  the  fore  part  of  the  ext.  condyle  and, 
after  appearing  from  beneath  the  superficial  part  of  the  tib,  ant,,  divides  into  a 
superficial  and  a  deep  portion.  The  former,  passing  in  front  of  the  annular 
ligament,  expands  into  the  tough  tissue  beneath  the  skin  of  the  dorsum  of  the 
tarsus,  and  acquires  an  attachment  to  the  bones  on  both  sides  of  the  tarsus. 
The  deeper  portion,  passing  under  the  annular  ligament,  divides  into  two  ten- 
dons :  one,  connected  closely  with  the  preceding  in  the  leg,  is  inserted  into  the 
cuneiform  bones  and  Mets.  ii.  and  iii.;  the  other  divides  into  four  tendons  to 
the  terminal  phalanges  of  the  four  toes.  The  portions  of  this  muscle  which 
are  inserted  into  the  tarsus  and  metatarsus,  passing  both  above  and  beneath  the 
annular  ligament,  are  described  by  Gratiolet  as  appertaining  to  the  tihiali* 
ant. ;  but  they  arise  from  the  femoral  condyle  with  the  ext,  dig.  The  peroneus 
brevis  is  not  inserted  into  the  metatarsus,  but  divides  into  two  tendons  which 
join  the  fibular  side  of  the  tendons  of  the  ext.  subl,  to  digits  iv.  and  v.  The  deep 
layer  in  Hippopotamus  consists  of  an  ext.  haUucis^  arising  from  the  fibula,  per- 
forating the  tarsal  insertion  of  ext,  dig,  svhl,,  and  lost  upon  the  second  phalanx 
of  dig.  II.  (there  are  three  phalanges  to  this  digit) :  also  of  an  ext.  profundus 
{brevis)  arising  from  the  os  calcis  and  dividing  to  the  four  digits.  Thus,  digit 
II.  has  three  extensors, — ext,  subl.y  ext.  prof. ^  and  ext,  hallucis^ — a  combination, 
that  is,  of  the  extensors  which  are  usually  distributed  to  digits  i.  and  ii. 

The  extensor  digitorum  in  the  fore  limb  sends  off  a  slip  corresponding  with 
the  superficial  part  of  ext,  dig,  pedis ;  but  it  is  lost  in  the  tissue  beneatii  the 
annular  ligament  instead  of  passing  over  ii  There  is  no  deep  (short)  extensor 
of  the  digits. 

The  extensor  carpi  radialis  presents  a  striking  resemblance  to  the  metatarsal 
division  of  the  deep  portion  of  ext,  dig,  subl.  of  the  foot  above  described.  It  is 
large,  connected  on  the  one  side  with  the  eoct,  dig,  and  on  the  other  with  the 
sup,  r.  I,    It  is  inserted  by  a  broad  tendon  into  the  bases  of  Mets.  in.  and  iv. 

See  description  of  extensor  secundus  and  supinator  man'Ca  in  footnote  on  p.  873. 

'  I  have  described  this  group  as  extensor  secundus  digitorum.  J<mm,  AmU.^ 
11.  807. 
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(the  peronetis  tertius)  runs  to  the  dorsal  surface  of  the  metatar- 
sus and  sends  offsets  to  the  extensor  digitorum,  which  form  the 
ext  secundus  group  just  referred  to*;  while  two  segments  run, 
one  {peroneus  brevis)  behind  the  malleolus  to  the  outer  or  fibu- 
lar side  of  the  tarsus,  and  the  other  {peroneus  longus)  is  pro- 
longed over  the  fibular  edge  of  the  tarsus,  beneath  its  plantar 
surface,  to  the  metatarsals,  often  as  far  as  that  of  the  hallux. 
The  two  last-mentioned  segments  thus  acquire  a  flexor  action. 
The  course  of  the  peroneris  longus  from  the  extensor  aspect,  over 
the  fibular  edge,  upon  the  plantar  aspect,  to  the  inner  side  of 
the  foot  is  paralleled  (as  suggested,  p.  348)  by  that  of  the  internal 
rectus  of  Birds  and  Saurians*.  Nothing  distinctly  answering  to 
this  plantar  extension  of  the  peroneus  longus  is  found  in  the 
fore  limb.  In  it  the  whole  of  the  sector  passes  upon  the  dorsal 
aspect,  or  the  ulnar  edge  of  the  carpus  or  the  metacarpus.  It 
does,  however,  sometimes  incline  to  the  palmar  aspect*. 

The  abductor  minimi  digiti  is  segmented  from  the  lower  end 
of  this  sector  and  constitutes  a  continuation  of  it  upon  the 
ulnar,  or  the  fibular,  side  of  the  distal  part  of  the  limb;  and, 
in  like  manner,  the  abductor  pollicis  or  Jtalluds  is  a  continua- 
tion, more  or  less  distinctly  segmented,  of  the  radial  or  the 
tibial  sector  upon  the  poUex  or  the  hallux. 

The  foregoing  observations  shew  that  each  of  the  three 
sectors  of  the  superficial  sheet  of  the  supinato-extensor  mass,  in 
either  limb,  may  be  imperfectly  segmented  firom  the  others,  and 
that  each  may  extend  upon  the  digits,  or  may  be,  partly  or 
wholly,  arrested  at  a  more  proximal  point  of  the  distal  segment 
of  the  limb. 

^  The  extensor  secundus  is  formed  by  the  peroneus  brevis  in  Hippopotamus. 

'  In  Birds  the  peroneus  L  takes  a  more  superficial  course.  Its  origin  ex- 
tends over  the  tibialis  anticus,  meeting  the  tibial  origin  of  the  gastrocnemius ; 
and  its  tendon  forms  part  of  the  flexor  sublimis  digitorum^  and  also  joins  the 
sesamoid  body  through  which  the  tendons  of  fl.  dig,  pass.  In  some  animals  it 
takes  origin  from  the  femur  as  weU  as  from  the  fibula. 

*  In  Birds  the  ulnar  segment  of  the  extensor  carpi  ulnaris,  arising  from  the 
back  of  the  ulna  and  supplied  by  the  radial  nerve,  is  inserted  into  the  meta- 
carpal (lY.)  and  is  so  placed  as  to  exert  a  distantly  flexor  action,  thus  resembling 
the  peroneus  brevis.  This  is  very  decided  in  the  Swan  and  the  Kite.  In  the 
Hippopotamus  the  ext.  c.  u.,  which  is  composed  chiefly  of  tendon  or  fascia  with  a 
few  muscular  fibres,  approaches  the  palmar  aspect  of  the  ulnar  side  of  the  fore- 
arm, and  is  inserted  into  the  large  pisiform  bone,  with  the  f£xor  carpi  ulnaris, 
so  as  to  combine  with  it  in  flexing  the  carpus. 

See  diTifidons  of  ext.  c.  u.  resembling  those  of  peroneus,  Jowm,  Anat, 
rr,  46. 
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The  deep  strata  of  the  supinato-exteDsor  masses  correspond 
generally  with  those  of  the  pronato-flexor  masses.  They  pass 
from  the  fibula  and  the  tarsus^  or  the  ulna  and  the  carpus 
(in  the  fore  limb  from  the  humerus  also),  inwards  and  down- 
wards, to  the  tibial  or  the  radial  side  of  the  foot  or  the  hand, 
and  to  the  digits.  They  are  frequently  in  some  degree  blended, 
above  and  below,  with  the  several  sectors  of  the  superficial 
stratum. 

In  the  hind  limb  the  most  persistent  part  of  the  stratum  is 
the  lowest  part — the  eoctensor  brevis,  or  rather  profundus  digit- 
orwm — which  may  arise  from  the  tarsus,  or  the  fibula,  or  both. 
Its  tendons  blend  with  those  of  the  extensor  sublimis,  passing 
to  their  under-surface  and  margins,  or  frequently  to  their  outer 
margins  only.  When  (Ai  and  Lizards)  the  eoct,  subL  does  not  ex- 
tend upon  the  digits,  the  ext.pr,  takes  its  place,  constituting  the 
chief  or  sole  extensor  of  the  digits.  It  is  in  the  digits  some- 
times blended  with  the  mterossei.  It  is,  not  unfrequently,  united 
with  the  peroneal  tendons  which  passing  upon  the  digits  form 
the  ext.  secundus;  or  the  peroneal  sector  may  supply  digit  V. 
to  the  exclusion  of  the  ext  profry  or  that  digit  may  be  omitted 
by  both.  In  Cryptobranch  (p.  29,  Fig.  15),  a  small  portion  of 
this  deep  stratum,  a  small  muscle,  that  is,  passing  from  the 
fibula,  continuous  with  the  extensor  profwndus  and  inserted 
into  the  tibial  side  of  the  metatarsus,  is  a  supinator  pedis ^  which 
corresponds  with  the  supinator  manilts. 

In  Unau  and  Ai  this  portion  extends  higher  and  forms  part 
of  the  tibialis  anticus\  In  most  Mammals  this  highest  part  of 
the  deep  supinato-extensor  stratum  is  not  implanted  with  the 
tibialis  ant,  into  the  tarsus.  It  does  not,  therefore,  form  a 
supinator  pedis,  but  it  runs  on  to  the  hallux,  forming  the  exten- 
sor hallucis,  and  standing  in  the  place  of  a  division  of  the  extenr 
sor  digitorum  sublimis.  Thus  the  hallux  derives  two  tendons 
from  the  deep  stratum,  one  from  the  ext,  dig,  prof,,  and  one 
from  a  higher  part  of  the  stratum ;  instead  of,  as  in  the  case 
of  the  adjacent  digits,  having  one  tendon  from  each  stratum. 

In  the  fore  limb  the  disposition  is  often,  in  some  respects, 

^  Joum,  Anat,  ly.  66.  A  lower  segmented  portion  in  these  aniinalB  nms 
from  the  extremity  of  the  fibula  to  tiie  internal  onneiform  bone.  The  still 
lower  segment,  arising  from  the  tarsus,  forms  the  ext,  dig,  prof. 
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different.  The  upper  part  of  the  stratum  commonly  preponde- 
rates over  the  lower,  and  often  extends  up  to  the  outer  condyle 
of  the  humerus.  Passing  from  this  point  upon  the  upper  part 
of  the  radius  it  constitutes  the  supinator  radii  hrevis^.  Lower 
down,  passing  from  the  ulna  to  the  radial  edge  of  the  carpus  or 
metacarpus,  it  forms  (Cryptobranch,  Fig.  17)  the  supinator 
manils,  commonly  called  ext.  ossis  met  poUids.  Lower  still, 
as  in  the  hind  limb,  it  passes  in  one  or  two  portions  upon 
the  pollex,  which  take  the  place  of  a  division  of  the  ext  digit 
subL  Still  lower,  it  may  send  tendons  to  digit  IL  and  perhaps 
to  other  digits,  so  forming  an  extensor  profundus^.  These 
tendons  join  the  outer  or  ulnar  sides  of  the  tendons  of  the 
eoA.  suhl.  Towards  the  ulnar  side  of  the  hand  these  tendons 
are  usually  absent;  and  their  place  is  sometimes  supplied  by 
offiets  from  the  ulnar  sector  of  the  supei-ficial  stratum  above- 
described,  forming  an  eoctensor  secundum;  in  the  same  way 
that  the  tendons  of  the  ext  profuYidus  in  the  hind  limb  are 
sometimes  supplanted  by  offsets  [extensor  secundus)  from  the 
peroneal  sector*. 

It  is  evident,  in  short,  that  the  muscles  in  the  fore  limbs 
of  Mammals,  which  we  are  in  the  habit  of  designating  ex- 
tensores  pollicis,  indicis,  &c.,  are  really  elements  of  the  extensor 
profundus;  and  they  correspond  with  the  extensor  profundus 
of  the  foot,  but  take  their  origin  from  a  higher  point  of  the 

^  This  is  absent  in  Rabbit,  Pig  and  some  others.  It  has  a  sesamoid  bone  near 
its  origin  in  Manis. 

'  1^  Hatteria  the  muscle  is  described  by  Dr  Gunther  (Phil,  Trans.,  1867, 
p.  614)  as  composed  of  fibres  **  arising  from  the  distal  half  of  the  ulna  and 
spreading  over  the  bones  of  the  carpus  to  which  they  are  attached :  the  fibres 
nearest  tibe  radial  margin  are  collected  into  a  tendon  which  is  inserted  into  the 
metacarpal  bone  of  the  thumb."  It  is  covered  by  an  extensor  communis  dig, ; 
and  an  extension  of  it  to  the  phalanges  of  the  digits  would  have  constituted 
an  extensor  profundus  {brevis)  dig,  corresponding  nearly  with  the  ordinary  ext, 
pr,  (br,)  dig,  pedis. 

'  In  the  Hippopotamus  an  extensor  secwndus  in  the  fore  limb  arises  from  the 
nlna  and  passes  to  the  ulnar  sides  of  the  terminal  phalanges  of  digits  ly.  and  v., 
joining  the  sides  of  the  tendons  of  the  ext.  suhl,  and  precisely  correspond- 
ing with  the  distribution  of  the  peroneus  brevis  in  that  animaL 

The  deep  stratum  in  the  Hippopotamus  is  concentrated  into  one  muscle,  the 
supinator  manus  {ext,  poll,)  which  is  small,  arises  from  the  ulna,  and  passes 
between  the  ext,  dig.  and  the  ext.  c.  r.,  then,  over  the  latter,  to  the  rudimentary 
trapezium  into  which  it  is  inserted.  In  appearance  and  position,  in  its  upper 
part,  it  resembles  what  I  have  described  in  this  animal  (footnote,  p.  370)  as  the 
ext,  haUucis ;  but-  its  insertion  is  different,  and  it  passes  over,  instead  of  per-, 
forating,  the  ext,  c.  r.  It  corresponds  precisely  with  the  supinator  pedis  of  the 
Cryptobranch  above  mentioned. 
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limb.  The  uppermost  of  the  group — the  extensor  ossis  vietar' 
carpi  poUids — ^being  inserted  into  the  radial  side  of  the  carpus, 
and  sometimes  of  the  metacarpus,  is  better  designated  supinator 
mawAs  or  carpi.  It,  in  conjunction  with  the  true  extensores 
pollids  on  the  one  side,  and  the  extensores  carpi  radiates  with 
the  supinatores  radii  on  the  other,  constitute  the  radial  sec- 
tors, deep  and  superficial,  of  the  supinato-extensor  mass ;  and 
they  con-espond  with  the  tibial  sectors  of  the  same  mass  in  the 
hind  limb  which  is  resolved,  in  dififerent  animals,  into  extensores 
hailucis,  supinator  pedis  or  tarsi  and  tibialis  anticus.  The  chief 
difiference  consists  in  the  freer  segmentation  of  the  mass  in  the 
fore  limb,  in  accordance  with  the  freer  movements  of  the  several 
parts.  Thus  in  Mammals  the  extensores  carpi  radiates,  the 
supinatores  radii,  and  the  supinator  maniXs  have  their  homolo- 
gous elements,  so  far  as  they  are  developed  in  the  hind  limb, 
all  blended  in  the  tibialis  anticus,  from  which  the  extensor 
Imllucis  is,  in  some  instances,  barely  segmented.  Another  dif- 
ference in  the  disposition  of  the  stratum  in  the  two  limbs  of 
most  Mammals  consists  in  the  attachment  of  the  fibres  of  a  con- 
siderable part  of  the  stratum  in  the  hind  limb  to  the  tarsus — 
the  origin,  that  is,  of  the  ext  prof,  from  the  os  calcis.  A  similar 
disposition  is,  however,  met  with  in  the  fore  limbs  of  many 
Reptiles  and  in  some  Mammals  \ 

Usually  (though  not  in  so  primitive  a  form  as  that  of  the 
Cryptobranch,  p.  41)  the  elements  of  the  deep  extensor  stratum, 
like  the  elements  of  the  deep  flexor  stratum,  are  continued 
upon  the  phalanges  farther  than  those  of  the  superficial  stratum. 
Thus,  as  already  seen,  the  superficial  extensor  in  Menobranch, 
Lizards  and  Ai  stops  at  the  metacarpus.  In  the  Bird's  wing  it 
is  inserted  into  the  first  phalanges'.  In  Mammals  the  greater 
part  of  it  is  inserted  into  the  second  phalanges ;  whereas  the 


^  Jowmal  of  Anatomy  f  iv.  47. 

'  In  Birds  there  are  commonly  only  two  rows  of  phalanges  in  the  wing.  In 
the  Swan,  where  there  are  three  rows,  the  superficial  extensor  is  stiU  inserted 
into  the  first  row ;  and  the  deep  extensor,  which  arises  hy  two  portions  (a  super- 
ficial and  a  deep)  from  the  radius,  is  chiefly  inserted  into  the  second  row  and 
sends  on  a  delicate  slip  to  the  third.    This  is  the  case  also  with  the  interossei. 

In  the  Bird's  foot,  on  the  contrary,  the  superficial  extensor  reaches  the  termi- 
nal phalanges ;  the  deep  extensor,  when  present,  joins,  as  in  Gryptobranoh,  the 
disep  surface  of  the  superficial  extensor ;  and  the  interotsei  are  inserted  into  the 
proximal  phalanges. 
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elements  of  the  deep  stratum  arising  from  the  carpus  or  tarsus, 
and  the  radius  and  ulna,  or  the  tibia  and  fibula,  as  well  as  the 
elements  of  the  still  deeper — the  interosseal — stratum,  are  con- 
tinued to  the  distal  phalanges. 

When  factors  of  the  superficial  extensor  are  continued  on- 
wards with  prolongations  of  the  deep  stratum  to  the  terminal 
phalanges,  they  are  usually  derived  from  the  marginal  parts  of 
its  digital  tendons,  the  middle  part  of  each  tendon  being 
inserted  into  the  more  proximal  phalanx.  Also  when  the 
tendons  of  the  superficial  extensor  reach  to  the  terminal  pha- 
langes, without  such  prolongations  of  the  deep  stratum,  it  is  still 
their  marginal  parts  that  do  so.  Thus  in  the  lateral  or  fibular 
digit  of  the  Swan's  foot  the  extensor  tendon  passes  over  the  first 
phalanx  without  being  attached  to  it.  It  then  divides  into 
three ;  of  which  the  middle  is  inserted  into  the  second  phalanx, 
and  the  two  lateral  components  pass  onwards.  The  tendon 
resulting  from  their  union  is,  in  like  manner,  again  subdivided ; 
the  middle  portion  being  inserted  into  the  third  phalanx,  and 
the  two  lateral  portions  running  onwards  and  meeting  to  be 
inserted  into  the  fourth  phalanx. 

This  disposition  is  the  reverse  of  that  of  the  antagonistic 
tendons  on  the  flexor  aspect.  In  their  case  (as  mentioned  at 
p.  368),  the  deeper  and  more  prolonged  tendon  occupies  the 
middle  position,  and  continues  its  course  in  that  position 
onwards  to  the  terminal  phalanx,  while  the  superficial  tendon 
is  inserted  into  one,  or  commonly  both  margins  of  a  more 
proximal  phalanx.  Also  when  the  superficial  and  deep  flexor 
are  fused  into  one,  and  that  one  subdivides  to  supply  the  several 
phalanges,  it  is  usually  the  middle  part  which  is  the  more 
prolonged ;  and  it  never  receives  any  marginal  additions  from 
the  deeper  strata. 

The  interossei  in  the  simple  limbs  of  some  of  the  lower  animals, 
as  Cryptobranch,  are  mere  bands  passing  across  between  the 
metacarpals  or  metatarsals,  drawing  the  digits  together  and  an- 
tagonising the  abductors  of  the  marginal  digits.  In  higher  animals, 
where  the  metacarpals  and  metatarsals  admit  of  very  little  nfbve- 
ment  to  and  from  one  another,  the  tranverse  direction  of  the  in- 
terossei is  changed  for  a  course  more  parallel  with  the  digits;  and 
they  extend  upon  the  phalanges  and,  in  many  instances,  blend 
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with  the  extensor  tendons.  Their  proper  complement,  when 
thus  arranged,  is  one  on  each  side  of  each  digit;  and  their 
action,  as  flexors,  extensors,  adductors  or  abductors,  depends 
upon  the  part  of  the  phalanges  or  their  tendons  to  which  they 
are  attached.  The  resultant  of  their  combined  action,  especially 
in  the  simple  transverse  mode  of  disposition,  is  to  approxi- 
mate the  other  digits  to  the  middle  one.  Practically,  however, 
they  are  usually  so  arranged  and  co-ordinated  that  they  efifect 
lateral  inclination  of  the  phalanges  in  both  directions.  Those 
which  incline  the  other  digits  towards  the  middle  one  are  com- 
monly situated  near  to  the  plantar  or  the  palmar  aspect,  and 
are  associated  in  action  with  the  flexor  muscles  of  the  digits, 
even  though  they  may  be  blended  with  the  extensor  tendons;  and 
those  which  incline  the  digits  from  the  middle  one  are  situated 
nearer  to  the  dorsal  aspect,  and  are  associated  in  their  action 
with  the  extensor  muscles.  In  many  animals  the  lateral  indi- 
nation  of  the  phalanges  is  very  slight,  being  limited  to  slight 
separation  of  the  digits  in  extension  and  approximation  during 
flexion.  The  interossei  in  them  grow  towards  the  palmar  or 
plantar  aspect,  appear  all  to  be  associated  with  the  flexors  of 
the  digits,  and  are  sometimes  aided  by  an  additional,  or  second, 
series  developed  beneath,  Le.  superficial  to,  them\ 

^  The  interossei  in  the  hind  limb  of  the  Hippopotamus  are  one  on  the  plantar 
snrfaoe  to  each  side  of  each  digit.  They  arise  from  the  heads  of  the  metatarsalfl 
and  the  sheath  of  the  peroneus  L,  and  pass  to  the  sides  of  the  sesamoid  bodies 
and  the  sides  of  the  first  phalanges.  In  addition  to  these  eight  are  two,  larger 
and  more  superficial  than  the  others,  arising  from  the  sheath  of  the  peromtu, 
and  passing  to  the  apposed  sides  of  digits  ii.  and  v.,  adducting  those  two  to  each 
other  strongly.    There  are  no  dorsal  interossei. 

In  the  fore  limb  the  arrangement  is  the  same :  ylz.  the  eight  small  mnscles 
lying  close  upon  the  metacarpals  and  the  two  larger  muscles,  adductors  of  digits 
II.  and  v.,  arising  from  the  middle  of  the  carpus.  There  are,  besides,  two  abduc- 
tors of  II.  and  y.,  the  one  arising  from  the  scaphoid  and  the  other  from  the  pisi- 
form bone.  These  are  barely  represented  in  the  hind  limb  by  small  muscles 
passing  from  the  cuboid  and  the  internal  cuneiform  bones. 

The  two  adductors  in  both  limbs  resemble  the  palmar  interossei  of  Man. 

There  is  in  each  limb  only  one  lunibricaUs,  It  arises  from  the  superficial 
surface  of  the  flexor  profundus  before  the  division  to  the  digits,  and  runs  to  the 
preazial  side  of  the  fourth  digit. 


ON  THE  STERNUM  OF  THE    SPERM  WHALE  (PHY- 
SETER  MACROCEPHALUS).    By  Professor  Turner. 

The  sternum  of  the  Sperm  Whale  has  been  described  by  Beale* 
firom  the  skeleton  of  the  whale  stranded  at  Holdemess  in 
1825^  and  preserved  at  Burton  Constable,  near  Hull:  and  it 
has  been  described  and  figured  by  Wall*  from  specimens  in  the 
Sydney  Museum,  and  by  Flower'  from  a  specimen  stranded 
near  Thurso  in  1863,  now  in  the  British  Museum,  and  from  a 
specimen  from  Tasmania,  in  the  Museum  of  the  College  of 
Surgeons,  London.  In  all  these  specimens  the  ossification  of 
the  bone  was  incomplete,  so  that  not  only  its  subdivision  into 
transverse  segments,  but  its  separation  into  two  lateral  halves 
was  marked  either  by  strong  sutures,  or  by  fissures  extending 
through  its  entire  thickness. 

In  the  month  of  July,  1871,  a  large  sperm  whale  was 
stranded  in  Loch  Scavaig,  Isle  of  Skye.  Several  of  its  bones 
are  now  in  my  possession,  and  from  the  completed  ossification 
and  dimensions  of  the  bones,  there  can  be  no  doubt  but  that 
the  animal  had  attained  its  full  growth,  and  in  all  probability 
was  of  the  male  sex*.  A  general  estimate  of  the  size  of  the 
animal  may  be  obtained  from  the  dimensions  of  the  mandible, 
which  was  190J  inches  in  length,  by  56  inches  in  greatest 
girth. 

Amongst  these  bones  is  the  sternum,  and  as  it  presents  a 
more  fully  ossified  condition  than  has  previously  been  observed, 
I  propose  to  give  a  brief  description  of  the  bone. 

The  sternum  is  a  massive  plate-like,  triangular-shaped 
bone,  greatly  expanded  anteriorly  in  its  transverse  diameter, 
and  gradually  tapering  backwards  to  the  posterior  end,  which 
forms  the  roimded  apex  of  the  triangle.  The  inferior  mirface 
is  convex,  the  superior  concave.    The  anterior  border  is  convex, 

^  Natural  History  of  the  Sperm  Whale,  London,  1889. 

*  History  and  Description  of  the  Skeleton  of  a  Sperm  Whale,  Sydney,  1851. 

*  Trans,  Zoological  Society,  London,  1868. 

*  I  may  refer  to  my  acoount  of  this  animal  in  Proc,  Boy,  8oc,f  Edinburgh, 
January  28tb,  1872,  for  a  foUer  description  of  its  oharaoters. 
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both  from  side  to  aide  and  from  above  downwards.  The  lateral 
borders  vary  in  thickness,  but  are  4  to  5  inches  in  diameter 
at  the  thickest  part.  Eacli  lateral  border  presents  four  well- 
marked  articular  surfaces  for  the  cartilages  of  the  four  anterior 
ribs.  An  oval  hole,  6}  inches  in  length  by  4  inches  in  its 
greatest  transverse  diameter,  is  situated  in  the  middle  of  that 
part  of  the  bone  which  corresponds  to  the  manubrium,  and 
4i  inches  posterior  to  this  hole  a  much  smaller  foramen  pierces 
the  entire  thickness  of  the  bone.  From  this  smaller  hole  a 
mesial  and  two  lateral  grooves,  the  latter  of  which  were  in  all 
probability  for  the  lodgment  of  bloodvessels,  pass  for  some 
inches  backwards  along  the  inferior  surface  of  the  bone.  With 
the  exception  of  the  mesial  foramina  and  groove,  the  bone  pre- 
sents no  other  indication  on  its  inferior  surface  of  its  ordinal 


A.     Interior  Borfaoe  of  Bternnm  of  Bk^e  Sperm  Whale. 

bilateral  subdivision,  but  on  the  superior  surface  the  posterior 
segment  is  marked  at  its  anterior  end  by  a  mesial  fissure  1^ 
inches  in  length,  behind  which  a  mesial  surface  groove  extends 
to  the  apex  of  the  bone.  On  the  inferior  surface  there  is  no 
indication  of  the   original  transverse  segmentation.     On  the 
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B.    Ontline  sketch  of  the  superior  or  thorado  snrfao^. 


superior  surface,  19  inches  in  front  of  the  posterior  end,  a  deep 
transverse  fissure  passes  across  the  bone  through  the  middle  of 
the  third  pair  of  costal  articular  surfaces,  but  there  is  no  trace 
of  the  original  separation  of  the  first  and  second  pieces  from 
each  other. 

The  extreme  length  of  the  sternum  is  50  inches ;  its  trans- 
verse diameter  at  the  articulation  of  the  first  pair  of  ribs  is 
40  inches ;  at  the  second  pair  22  inches ;  at  the  third  pair  18 
inches;  at  the  fourth  pair  14  inches.  If  a  transverse  line 
between  the  second  pair  of  costal  articular  surfaces  be  regarded 
as  marking  the  original  line  of  separation  of  the  first  and 
second  transverse  segments  of  the  bone,  then  the  length  of 
the  manubrial  segment  would  be  24  inches,  whilst  that  of  the 
second  segment  would  be  only  7  inches.  The  length  of  the 
third  transverse  segment  of  the  sternum,  19  inches,  induced 
me  to  examine  carefully  this  part  of  the  bone  to  see  if  any 
evidence  of  an  original  subdivision  into  two  or  more  smaller 
transverse  segments  existed,  but  I  failed  to  detect  any  marks 
of  such  subdivision.  Moreover,  I  find  that  Prof  Flower  has 
already  shewn  that  great  dififerences  exist  in  the  length  of  the 
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terminal  segments  of  the  sterna  of  the  sperm  whales  which  he 
has  examined.  In  a  specimen  from  Tasmania  the  length  of 
this  segment  is  14|  inches,  whilst  in  the  Caithness  Cachalot 
the  hinder  piece  is  represented  by  a  median  spheroidal  nodule 
of  bone  4  inches  in  diameter,  imbedded  in  a  mass  of  dried  car- 
tilage. The  terminal  piece  of  the  sternum  in  the  Sperm  Whale 
is  therefore  variable  in  its  length,  and  the  greater  dimensions  in 
the  Skye  specimen  are  without  doubt  due  to  the  age  of  the 
animal  having  permitted  complete  ossification  of  the  cartilagi- 
nous matrix  to  have  taken  place.  For  convenience  of  reference 
I  may  append  a  tabular  statement,  compiled  from  my  Notes 
on  the  occurrence  of  the  Sperm  Whale  in  the  Scottish  Seas  in 
the  Proc.  B.  8.  Edinburgh,  Feb.  6th,  1871,  and  Jan.  29th,  1872, 
in  which  I  have  collected  ten  well-authenticated  cases  of  the 
occurrence  of  this  animal  on  the  coasts  of  Scotland. 


Locality. 

Date. 

Authority. 

Hoxay,  Orkney 

9th  or  10th  cent.? 

1689 

1701 

February,  1703 

1766 

1769 

About  1800 

May,  1829 

July,  1868 

July,  1871 

George  Petrie 

Sir  B.  Sibbald 

Jas.  Faterson 

Sir  B.  Sibbald 

Sir  W.  Jardine 

Jas.  Bobertson 

George  Low 

Wm.  Turner 
JJ.  E.  Gray  and  W.  H. 
j      Flower 

Wm.  Turner 

TilmfilfilTiB  ....,....,    .,. 

Oramond 

Monyfeith  

Boss  Shire 

Cramond 

Hoy  Sound,  Orkney ... 
Oban   

Thurso,  Caithness 

Loch  Scavaig,  Skye ... 

TISSUE  METABOLISM,  OR  THE  ARTIFICIAL  INDUC- 
TION OF  STRUCTURAL  CHANGES  IN  LIVING 
ORGANISMS.  By  W.  Ainsue  Holus,  M.D.,  Ckmtab. 
Pl.  xvn. 

ACTINLE. 

In  the  following  pages  I  propose  to  give  the  results  (as  far 
as  they  have  gone)  of  a  series  of  investigations  upon  the 
structural  changes  induced  in  these  and  other  living  organ- 
isms hy  artificial  means.  Before,  however,  offering  a  detailed 
account  of  the  method  of  enquiry  pursued  and  of  the  ex- 
periments performed,  I  shall  in  all  cases  briefly  recapitulate 
the  histology  of  the  principal  structures  involved  in  these 
tissue-changes. 

Their  integument  Cilia. — ^The  integument  of  the  young 
anemone  (Actinia  mesembrianthemum)  is  covered  with  ciliated 
epithelium  (Fig.  1).  In  the  adult  this  coating  is  not  always 
present,  although  it  appears  difficult  to  assign  a  time  for  its 
disappearance.  The  ciliated  structures  invest  without  change 
the  stomach*  and  perivisceral  cavity.  The  cilia  are  not  con- 
stantly vibratile,  but  appear  to  have  spasmodic  periods  of 
motion.  They  are,  I  think,  undoubtedly  prolongations  of  the 
endo-plasmic  substance,  which  under  certain  conditions  can 
be  ejected  to  a  considerable  distance  from  the  integument 
(see  Fig.  2)',  or  retracted  beneath  it. 

^  M.  HoUard  admits  that  the  epithelinin  of  the  stomach  is  ciliated  (Mono< 
graph.  Anat.  du  Genre  Actinia,  Ann.  des  Sc.  Nat.  3'.  Ser.  xv.  p.  276),  although 
he  says  that  the  integumentary  epithelium  is  *'  nuUement  vibratile"  (p.  266).  I 
find,  however,  that  Erdl  {Muller's  Arch.  1841,  p.  423)  has  seen  cilia  on  the  in- 
tegument of  actiniae. 

'  The  view  that  the  cilia  are  only  extensions  of  the  endo-plasma  receives  sup- 
port from  observations  on  the  animalcules  (foraminifera?)  inhabiting  the  cast-off 
skins  of  actinisB  (Fig.  4).  In  these  creatures  the  cilia  serve  both  as  organs  of 
locomotion  and  prehension.  It  is  by  such  means  that  the  animals  adhere  to  or 
move  along  any  solid  substance  they  come  in  contact  with ;  when,  on  the  other 
hand,  the  creatures  are  floating  freely  in  the  water,  these  organs  by  a  rapid 
vibratile  motion  both  propel  them  forwards,  and  serve  to  waft^floating  particles 
of  nutriment  towards  them.  The  cilia  are  capable  of  retraction  within  their 
shelly  covering,  and  each  one  when  in  motion  describea  a  gyrating  figure  with 
its  tree  extremity. 
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The  whole  of  the  integament  of  the  anemone  possesses  (as 
is  well  known)  both  a  sensibility  to  the  action  of  stimuli  and 
the  power  of  contraction. 

Muscular  fibres, — ^Immediately  beneath  the  superficial  ciUa 
is  a  layer  of  plane  muscular  fibres  placed  with  their  long  axes 
at  right  angles  to  the  surface,  and  attached  by  their  inner 
extremities  to  a  basis  of  tough  fibrous  tissue  (Fig.  1),  Passing 
still  inwards  we  next  meet  with  a  layer  of  circular  fibrils  con- 
nected by  tough  fibrous  tissue  and  bathed  in  a  muco-gelati- 
nous  fluid  \ 

Fluid  elements:  their  movements. — ^This  fluid  is  uncoagulable 
either  by  heat  or  the  action  of  nitric  acid;  and  it  consists 
of  two  parts,  a  neutral  tenacious  hyaline  fluid  and  semisolid 
corpuscular  elements  of  various  shapes  and  sizes  (Figs.  3  and 
5).  It  is  in  these  elements  that  we  find  frequently  exhibited 
a  pulsating  and  rotatory  motion,  although  I  shall  hereafter 
shew  that  this  property  is  not  peculiar  to  these  bodies.  The 
movements  vary  both  in  rapidity  and  force,  but  they  average 
about  100  pulsations  per  minute,  and  are  increased  in  force 
and  rapidity  by  the  addition  of  diluted  alcohol  to  the  water 
in  which  they  are  placed.  Acetic  acid  destroys  the  motion 
rapidly  without  greatly  changing  the  shape  or  appearance  of 
the  corpuscles.  Besides  these  pulsating  corpuscles,  there  are 
others  undistinguishable,  as  far  as  I  can  ascertain,  in  shape 
or  constitution  which  are  not  endowed  with  this  property. 
Many  of  the  corpuscular  bodies  are  of  a  spheroidal  shape  and 
about  the  size  of  ordinary  lymph  corpuscles  (leucocytes) — ^the 
contents  of  many  are  nucleated,  of  some  hyaline,  of  others 
granular.  Other  corpuscles  (and  they  are  by  far  the  most  nu- 
merous) are  of  an  irregular  shape  and  appear  to  be  amorphic 
masses  of  the  creature's  substance,  containing  in  most  cases 
corpuscular  elements  of  a  shape  and  size  corresponding  to 
those  previously  described,  and  yet  possessing  in  many  in- 
stances a  single  pulsating  motion  throughout  their  whole  mass. 
The  only  definite  bonds  of  union  in  such  agglomerations  of 
corpuscular  elements  beyond  the  fact  of  mere  contact  appears 
to  be  the  possession  of  a  single  pulsatile  movement:    some 

^  I  have  not  met  with  the  longittidiQal  fibres  notified  by  most  mdlten;  et  YflD 
Siebold,  Conip.  Awa,  (Tr.  Burnett),  i.  41. 
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masses>  however,  although  their  elements  appear  in  close  union, 
possess  two  or  more  centres  of  pulsation  differing  from  one 
another  in  rapidity  and  force.  While  attempting  to  localize 
the  structures  in  which  these  phenomena  occur,  I  lately  ob-? 
served  in  the  liquid  expressed  from  the  recent  section  of  a 
healthy  anemone  (A.  mesembrianth.)  that  this  pulsatile  pro- 
perty was  not  confined  to  the  corpuscular  elements  of  the 
fluid,  but  in  many  instances  resided  in  localized  patches  of 
the  hyaline  muco-gelatinous  fluid  in  which  the  corpuscular 
elements  were  suspended.  I  am  now  of  opinion  that  it  is 
in  this  fluid  that  we  must  in  all  instances  look  for  the  cause 
of  these  pulsations.  The  movements  consist  of  a  rhythmical 
contraction  of  the  elements  of  this  hyaline  plasma  around  a 
local  centre,  and  the  movements  of  the  semi-solid  corpuscles 
are  probably  due  to  their  suspension  in,  or  invasion  by,  this 
contractile  fluid.  What  determines  the  centralization  of  the 
motion  and  the  amount  of  fluid  affected  in  each  case  by  it 
I  have  not  ascertained. 

Perivisceral  cavity. — If  we  continue  our  dissection  and  pass 
still  further  inwards  we  arrive  at  the  internal  ciliated  lining 
of  the  perivisceral  cavity.  Here  the  cilia  are  not  always 
readily  seen  in  the  adult  animal,  but  their  presence  in  several 
dissections  I  have  undertaken  did  not  admit  of  a  doubt.  The 
perivisceral  cavity  with  its  membranous  septa  and  convoluted 
tubules  need  not  detain  me  long.  The  latter,  however,  must 
engage  our  attention  for  a  short  time.  When  removed  from 
the  body  of  a  healthy  animal  these  tubules  are  of  a  pale 
fawn  colour,  somewhat  darker  in  the  centre  than  at  the  edges, 
aud  they  exhibit  slow  vennicular  movements.  Their  general 
appearance  under  a  low  power  may  be  seen  in  Figure  9, 
although  in  this  case  the  tube  was  undergoing  granular  de- 
generation. All  severe  injuries  to  the  integument  of  the  animal 
are  attended  sooner  or  later  with  the  escape  of  a  bundle  of 
these  organs,  and  in  some  cases,  even  where  no  injury  has 
occurred,  they  have  succeeded  in  making  their  way  through 
the  tissues  and  in  escaping  outwardly.  These  tubes  are  in- 
vested externally  with  several  layers  of  columnar  organs  (6a- 
dUcB)  set  at  right  angles  to  tangents  to  their  surface.  The 
bacillae   can   be   extruded   from   the   surface   under  stimula- 
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tion^  (Fig.  2  b),  and  they  axe  embedded  in  a  soft  fibrillar  tissue 
which  also  contains  corpuscular  and  granular  elements.  Some 
of  the  corpuscles  are  of  about  the  same  size  and  shape  as 
the  compound  granulating  corpuscles  of  inflamed  tissues  in 
man.  The  tubules  are  covered  with  cilia,  of  varying  lengths, 
which  apparently  have  the  usual  powers  of  retraction.  They 
are  exceedingly  delicate  and  hyaline  in  appearance^  and  on 
this  account  may  readily  be  overlooked.  The  prolongation  of 
these  organs  under  stimulation  from  the  bacillar  circumfer- 
ence of  the  tubules  has  given  to  the  latter  their  popular 
name  of  'thread  tubes.'  If  these  tubules  possess  (as  is  usually 
supposed)  excretory  functions  they  have  also  others  of  equal 
(if  not  greater)  importance,  one  of  which  is  closely  connected 
with  the  process  of  repair  after  injury.  Besides  the  circum- 
ference of  the  tubules,  there  are  several  other  localities  on 
which  we  find  bacillae.  In  the  anemone  I  have  alluded  to 
(A.  mesembrianthemum),  there  are  some  peculiar  blue  bead- 
like prominences  at  the  base  of  the  outer  tentacular  ring 
closely  beset  with  these  organs  in  whorls.  When  viewed 
from  above  (Fig.  22)  they  have  the  appearance  of  a  thick 
growth  of  setae.  The  bacillse  appear  to  be  closely  connected 
with  the  ejectment  of  cilia  from  the  endo-plasm,  if  we  may 
judge  from  the  frequency  with  which  they  are  found  attached 
when  removed  from  their  natural  site  to  a  thread-like  pro- 
longation of  this  material 

Lastly,  it  behoves  me  to  notice  the  various  parasites  which 
inhabit  the  muciform  debris  enveloping  from  time  to  time 
the  body  of  a  healthy  anemone,  after  which  I  shall  proceed 
to  a  detailed  account  of  my  experiments. 

Their  parasites. — These  parasites  are  of  four  kinds : 
a.  VermictUar  animals  (Fig.  4  6)  of  various  sizes  and 
somewhat  similar  to  oxyurides  in  form.  They  have  an  ali- 
mentary canal  extending  from  their  pointed  anterior  extremity 
to  within  a  short  distance  of  their  more  obtusely- shaped  caudal 
end  where  the  canal  opens  exteriorly  at  the  side  of  the  body. 
The  minute  anatomy  of  these  creatures  I  have  not  been  able 

1  The  nettling  organs  of  aetinifls  are  probably  only  these  baoUlsB.  Of.  Wagner, 
Mmier*i  Areh.  1847,  p.  195,  Taf.  viit. 


TISSUE  METABOLISM.  385 

to  make  out  fully,  but  both  terminations  of  the  alimentary 
canal  appear  guarded  by  sphincters ;  and  there  are  some  organs 
of  a  greenish  yellow  colour  on  either  side  of  the  intestines  with 
possibly  hepatic  functions.  Their  method  of  propagation  I  have 
been  unable  to  study. 

b.  Ciliated  animahvlea  (foraminifera  ?)  covered  with  a 
turbinated  shell  above,  armed  beneath  with  two  closely-set  rows 
of  cilia  along  the  inner  edge  of  the  shell,  and  also  with  other 
ciliaform  pseudo-podal  organs  both  anteriorly  and  posteriorly  (as 
before-described).  The  creatures  are  seen  of  various  sizes,  and 
appear  occasionally  to  propagate  by  fission  (Fig.  4  a). 

c.  Locomotive  corpuscles  of  spheroidal  and  oval  shapes. 
These  corpuscles  originate  as  highly  refractive  granules,  and 
pass  through  various  grades  of  development  until  they  eventu- 
ally become  oval-shaped,  fluke-like  bodies,  endowed  with  inde- 
pendent locomotive  powers.  Their  motion  appears  to  be  due 
both  to  peristaltic  contractions  of  their  bodies,  and  to  the  pro- 
longation posteriorly  of  short  offsets  of  their  plasmic  bodies, 
and  the  subsequent  contraction  of  these  organs,  by  repeating 
which  movements  they  are  probably  pushed  along.  In  the 
early  or  spheroidal  stages  of  their  growth,  all  parts  of  their 
bodies  appear  indifferently  to  be  foremost  in  the  course  of 
locomotion,  but  later  in  life  they  invariably  progress  with  their 
thin  anterior  or  cephalic  extremity  in  front.  These  creatures, 
although  occasionally  found  in  the  cast-off  membranes  of  a 
healthy  anemone,  are  mostly  found  in  the  decaying  tissues  of 
disease,  and  are  then  frequently  accompanied  posteriorly  (as 
I  shall  hereafter  shew)  by  the  small  granular  corpuscles  found 
in  such  tissues,  and  to  which  they  appear  to  have  a  great  at- 
traction. 

d.  Excessively  minute  vibriones  about  the  size  and  shape 
of  detaohed  cilia  (Fig.  18).  These  creatures  escaped  my  notice 
for  some  time  owing  to  their  minuteness  and  their  transparent 
nature.  They  (although  placed  in  this  list)  ought  probably 
to  be  classed  as  solely  parasites  of  disease.  I  shall  have  here- 
after occasion  to  refer  to  them  as  such.  They  progress  by  rapid 
vermicular  movements. 

I  shall  now  give  a  detailed  account  of  the  experiments  I 
have  instituted  with  a  view  to  shew  the  structural  changes  (or 
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tissue  metabolism)  which  can  take  place  in  the  various  parts  of 
the  organism  I  have  described. 

Experiment  1.  The  anemone  trcmsjixed  by  a  silver  wire. — 
September  28th,  1871.  A  silver  wire  passing  through  the 
alimentary  cavity  of  an  anemone  (A.  mesemb.),  transfixed  the 
animal,  and  the  two  extremities  of  the  wire  were  brought 
together  and  twisted.  Al)out  an  hour  after  the  operation  the 
animal  appeared  entirely  to  have  recovered  from  the  shock  of 
the  operation,  and  it  swallowed  with  avidity  some  raw  mussel 
and  digested  it.  It,  however,  soon  appeared  to  have  a  greater 
tendency  to  change  its  position  in  the  tank  in  which  it  was 
placed  than  had  any  of  its  associates.  In  its  peregrinations 
the  wire  was  rendered  taut,  and  greatly  indented  and  distorted 
the  stomachal  cavity  by  a  resistance  through  friction  against 
the  sides  of  the  vessel  to  the  onward  motion  of  the  creature. 
Notwithstanding  these  unnatural  conditions  of  life,  the  animal 
retained  its  digestive  and  locomotive  powers  imimpaired  for 
three  weeks.  At  the  end  of  this  period  it  became  more  sluggish 
in  its  habits,  and  was  found  frequently  closed  and  coated  with 
a  thick  covering  of  tenacious  debris;  when  expanded  its  ten- 
tacles were  lax,  feeble,  and  insensible  to  gentle  stimuli.  Between 
four  and  five  weeks  after  the  operation  the  wire  by  its  pressure 
had  iDvaded  the  lining  membrane  of  the  stomach,  and  was 
found  lying  free  in  the  perivisceral  cavity  surrounded  by  a 
granular  d^ris.  On  November  30th,  this  state  of  affairs  ter- 
minated in  the  passage  of  the  wire  through  the  integument 
The  animal  was  now  in  a  very  sickly  condition,  it  refused  its 
food,  and  although  partially  expanded  its  body  was  lax,  flat- 
tened and  almost  entirely  insensible  to  stimulus,  the  tentacles 
were  small  and  slender,  the  edges  of  the  wound  were  ragged, 
pultaceous,  and  covered  with  a  muciform  non-albuminous  fluid 
of  a  yellowish  green  colour.  This  fluid  when  examined  micro- 
scopically was  found  to  contain  a  large  number  of  locomotive 
corpuscles  (as  described  above,  p.  385),  as  also  other  stationary 
nucleated  corpuscles  and  granular  d^ris  (Fig.  7).  Acetic  acid 
appears  in  most  cases  to  destroy  (or  greatly  to  clarify)  the 
corpuscular  envelope  and  leave  the  nucleus  unaffected.  The 
locomotive  corpuscles  appear  to  have  a  tendency  to  pass  from 
the  diseased  tissues  into  the  still  healthy  structures  of  the 
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creature^s  body,  and  this  locomotive  power  is  obtained  by  a 
vermicular  motion,  by  which  they  appear  capable  of  'worming 
their  way '  (to  use  the  expression)  into  all  parts  of  the  anemone* 
It  is  probably  owing  to  this  action  on  the  part  of  these  parasites 
that  all  sloughing  surfaces  in  the  actiniae  that  I  have  examined 
have  invariably  had  a  tendency  to  spread.  In  the  course  of 
their  movements  they  seem  to  separate,  and  disintegrate  the 
tissues  with  which  they  come  in  contact,  and  thus  they  assist 
in  producing  corpuscular  and  granular  degeneration  of  those 
structures. 

£3q>€r%me7U  2.  Hie  application  of  blistering  fluid. — ^De- 
cember 14,  1871  (9.45  p.m.).  An  actinia  (A.  mesembrianthe- 
mum)  was  taken  from  a  vessel  in  a  semi-closed  state,  and  was 
placed  upon  a  flat  glass.  A  very  small  quantity  of  Liquor 
Epispasticus  was  applied  to  the  upper  surface  about  midway 
between  the  tentacular  orifice  and  the  base  of  the  animal  A 
minute  after  the  application,  although  no  change  was  observable 
in  the  colour  of  the  creature's  integument  at  the  spot,  it  was 
considerably  elevated  above  the  adjacent  tissues.  After  the 
animal  had  been  thoroughly  washed  it  was  replaced  in  the 
vessel  of  sea-water  whence  it  was  taken  before  the  operation. 

December  15th  (2  p.m.).  The  aflfected  spot  of  a  bluish 
white  colour,  swollen  and  covered  with  a  shreddy  muciform 
d^ris  of  a  brown  colour.  (Figs.  11  and  12.)  The  following 
day  (38  hours  after  the  application  of  the  blistering),  the  spot 
was  still  more  prominent,  of  a  brownish  colour,  and  covered 
at  its  base  by  a  thick  greyish-white  semifluid  mass.  Sixty-two 
hours  after  the  operation  (Fig.  13),  numerous  locomotive  cor- 
puscles were  to  be  seen  in  the  muciform  ddbris.  The  general 
tissue  changes  appeared  to  consist  at  this  stage  of  a  great 
excess  of  the  corpuscular  and  granular  elements,  the  former  were 
of  various  forms  and  sizes,  some  appearing  similar  to  the  com- 
pound granulation  corpuscle  of  human  inflammation,  others  to 
leucocytes,  and  others  to  the  highly  refractive  granules  before 
described  (p.  386)  \  There  were  also  to  be  seen  several  of  the 
bacillar  elements  before  noticed.    The  locomotive  corpuscles 

^  Dr  Ferrier  has  lately  shewn  that  certain  highly  refraetive  grannies  in  blood 
of  vertebrates  are  possibly  saroinie.  For  oontroyersy  on  this  subject,  see  Brit. 
Med,  Jowm.  Jan.  27  and  Feb.  8, 1872. 
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appeared  as  usual  to  have  a  tendency  to  force  themselves  into 
the  still  healthy  tissues  adjacent  to  the  affected  part,  and  they 
were  mostly  accompanied  by  one  or  more  small  corpuscular 
elements  posteriorly.  These  latter  elements  appeared  to  have 
a  great  affinity  for  the  corpuscles,  as  they  were  frequently  ob- 
served to  be  temporarily  attached  to  the  locomotive  corpuscles 
during  their  peregrinations.  [For  some  weeks  I  considered 
these  so-called  locomotive  corpuscles  to  be  the  ordinary  sphe- 
roidal corpuscles  of  disintegrating  tissues  endowed  with  motive 
powers.  I  am  now,  however,  convinced  of  their  parasitic  origin. 
It  is  possible  to  rear  these  creatures  upon  the  decaying  tissue- 
debris  of  an  anemone,  when  the  organic  matter  containing 
them  is  placed  in  a  vessel  entirely  separate  from  all  other  living 
beings.  It  can  then  be  readily  demonstrated  that  each  oval 
corpuscle  was  originally  a  highly  refractive  granule  endowed 
with  a  slightly  pulsatile  motion*.] 

Experiment  3.  Incision, — December  24,  1871  (1  p.m.).  In- 
cised with  a  clean  knife  the  integument  of  strawberry  anemone, 
at  a  part  where  the  animal  was  above  the  surface  of  the  water. 
Immediately  after  the  incision  the  surrounding  integument 
contracted  in  longitudinal  and  transverse  furrows,  and  the  sur- 
face of  the  wound  became  depressed.  A  small  portion  of  the 
subintegumentary  tissue  floating  in  its  own  plasma  was  sub- 
mitted to  examination,  and  was  found  to  consist  of  fibrillse,  a 
few  spheroidal  stationary  corpuscles  of  various  sizes,  and  here 
and  there  a  bacilla. 

The  application  of  nitrate  of  silver. — The  injured  part  was 
next  cauterized  by  nitrate  of  silver :  in  ten  minutes  the  part 
was  considerably  whitened  and  depressed.  Dec.  25,  morning. 
The  incision  and  cicatrix  «till  depressed.  11  p.m.,  a. promi- 
nent piece  of  tissue  in  the  centre  of  the  depression. 

Dec.  26  (noon).  The  prominent  piece  of  tissue  above 
noticed  was  readily  detached  and  placed  under  the  microscope 
for  examination.  The  incised  wound  was  quite  healed,  the 
scar  still  slightly  depressed ;  it  had  not  been  under  the  water 
since  the  operation.  The  scab  (or  prominent  piece  of  tissue 
removed)  consisted  of  fibres  in  a  granular  condition ;  no  loco- 
motive and  but  few  stationary  corpuscles  were  seen,  the  latter 

1  Fig.  17. 
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to  some  extent  blackened  (possibly  Ly  the  nitrate  of  silver) 
(Fig.  14). 

Eocperiment  4  Piece  excised,  movement  of  particles  of  car- 
mine.— December  27  (10.30  a.m.).  After  carefully  wiping  an 
anemone  I  excised  a  small  piece  of  integument  and  laid  bare 
the  perivisceral  cavity  with  its  convoluted  tubes.  I  placed  the 
excised  portion  on  a  clean  glass  slide  and  added  a  drop  of  clean 
sea-water.  On  microscopical  examination  a  certain  amount  of 
pulsation  was  observed  in  the  neighbourhood  of  the  excised 
portion  on  two  sides,  as  shewn  by  the  movement  of  free  particles 
of  carmine  (subsequently  added  to  the  water).  No  locomotive 
or  pulsating  corpuscles  were  seen;  the  muscular  fibres  with  their 
long  axes  perpendicular  to  the  surface  were  clearly  defined,  as 
also  a  considerable  number  of  stationary  corpuscles  of  various 
sizes.  (The  anemone  was  somewhat  sickly  when  operated  upon.) 
Dec.  28  (1  p.m.)  The  edges  of  the  wound  inverted,  some  of 
the  convoluted  perivisceral  tubes  upon  the  outer  surface  of  the 
wound ;  at  one  corner  the  edges  appeared  to  be  somewhat 
adherent  to  each  other.  A  microscopic  examination  revealed  no 
further  changes  than  those  observed  yesterday. 

ITie  application  of  Liquor  UpispasticiLS  to  the  wound, — Dec.  30 
(12.30  p.m.).  Wound  still  unhealed.  A  small  portion  of  the 
debris  of  wound  examined.  It  was  found  to  consist  of  corpus- 
cular and  granular  matter;  no  locomotive  corpuscles.  The 
wound  was  next  touched  with  the  Liquor  Epispasticus.  The 
anemone  was  then  washed  and  placed  in  fresh  sea-water.  The 
wound  after  the  application  of  the  Liquor  Epispasticus  was 
closed  by  the  protrusion  of  a  fresh  quantity  of  convoluted  tubes. 
The  integument,  which  was  accidently  touched  at  the  same 
time  by  the  fluid,  was  pale  and  slightly  elevated  about  the  adja- 
cent parts  immediately  after  the  application. 

Dec.  31  (10.30  a.m.).  The  wound  and  surrounding  integu- 
ment touched  yesterday  were  covered  with  a  shreddy  pultaceous 
mucus.  The  contour  of  the  extruded  convoluted  tubes  was 
nearly  lost.  Upon  microscopic  examination  numerous  station- 
ary corpuscles  and  highly  refractive  globules  were  seen ;  asso- 
ciated with  these  were  some  bacillse  (undergoing  a  granular 
change)  and  several  small  masses  of  granulation  (Fig.  15)  ; 
acetic  acid  did  not  appear  to  affect  these  granules.    There 
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were  not  locomotive  or  pulsating  corpuscles.  Jan.  3,  1872 
(10.30  a.m.).  The  convoluted  tubes  near  the  wound  appeared 
to  have  undergone  complete  granular  degeneration.  Jan.  6, 
1872  (1  p.m.).  The  animal  was  very  sickly,  although  it  was 
still  alive,  as  shewn  by  the  partial  expansion  of  its  tentacles 
during  the  last  few  hours.  The  wound,  as  well  as  the  rest  of 
the  animal,  covered  with  a  thick  shreddy  mucus.  On  microsco- 
pical examination  numerous  corpuscles  were  seen  of  various 
sizes,  many  of  these  possessed  locomotive  and  pulsatile  proper- 
ties, the  former  were  of  a  spheroidal  shape  mostly  and  of  small 
size  (Fig.  16).  Movements  were  noticed  at  the  rough  edge  of  a 
convoluted  tube,  no  cilia  apparent ;  also  a  pulsation  was  seen  in 
several  masses  of  amorphous  plasma ;  in  some  instances  these 
movements  could  be  assigned  to  the  implication  of  a  locomotive 
corpuscle  in  their  substance.  Jan.  12  (2  p.nL).  The  wound 
covered  with  a  dusky  diffluent  slough,  composed  of  large  star 
tionary  (compound  granulation)  corpuscles  and  bacillse,  loco- 
motive corpuscles  of  small  size  and  a  few  clusters  of  the  refirac- 
tive  granules  previously  seen.  Jan.  14  (morning).  The  slough 
&om  the  wound  found  to  contain  a  large  number  of  exceedingly 
minute  vibriones  (Fig.  18).  They  were  about  the  size  of  ordi- 
nary cilia  of  a  hyaline  appearance  and  endowed  with  rapid 
vermicular  movements.  They  frequently  were  observed  to 
adhere  closely  for  some  minutes  to  a  stationary  spheroidal  cor- 
puscle. There  were  also  several  corpuscles  (about  the  size  of 
leucocytes  in  man)  arranged  in  rows,  their  contents  were  granu- 
lar.  A  few  bacillae,  large  granulation  corpuscles,  and  granules 
completed  the  list  of  objects  seen.  There  were  no  locomotive 
or  pukating  corpuscles  observable  in  the  part  examined. 

Jan.  19  (1.30  p.m.).  The  slough  was  found  to  contain 
locomotive  corpuscles  of  various  sizes,  vibriones,  stationary  cor- 
puscles and  granules.  The  creature  barely  exhibited  signs  of 
vitality. 

Eacperiment  5.  The  application  of  blistering  fluid  to  apor* 
tion  above  the  surface  of  the  water. — December  28  (1.15  p.m.). 
A  part  of  the  strawberry  anemone  (A.  mesemhriantk  operated 
on  previously,  see  Experiment  3)  which  was  above  the  sarfsu^e 
of  the  water  was  touched  with  lAqwor  JEpispasticus,  A  minute 
after  the  operation  the  integument  was  raised  and  swollen  at 
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.the  part  (which  was  sear  the  base),  and  the  rest  of  the  integu- 
ment between  the  point  of  application  and  the  tentacular  ring 
was  wrinkled  into  fine  longitudinal  folds. 

Dec.  29  (12.50  p.m.).  The  wound  somewhat  elevated,  the 
integument  over  it  of  a  brighter  colour  and  of  a  more  irregular 
outline  than  natural.  On  touching  the  place  with  a  steel  style 
the  surface  was  found  to  be  soft  and  friable,  and  the  subintegu- 
mentary  tissue  fibrous  and  of  a  yellowish  green  colour.  The 
superficial  layers  when  examined  microscopically  appeared  to  be 
composed  of  broken-up  bundles  of  muscular  fibres  with  station- 
ary corpuscles  (Fig.  19).  On  the  addition  of  acetic  acid  the 
fibrils  shrank,  and  it  was  in  many  cases  possible  to  see  their 
gradual  disintegration  into  the  corpuscular  elements  (Fig.  20). 
Some  of  the  stationary  corpuscles  (before  the  addition  of  the 
acid)  appeared  to  have  amseboid  movements  in  their  substance, 
but  they  were  destitute  of  locomotive  powers.  The  superficial 
slough  (a)  was  placed  in  sea-water  separately.  Some  of  the 
fluid  obtained  from  the  subintegumentary  fibrous  tissue  (after 
the  removal  of  the  slough)  was  next  examined,  it  was  found  to 
contain  numerous  particles  of  plasma  of  various  shapes.  There 
were  no  locoiriotive  corpuscles.  December  30  (10  a.m.).  Slough 
(a)  re-examined  after  remaining  all  night  in  fresh  sea-water. 
Appearance  similar  to  yesterday,  no  locomotive  or  pulsating 
corpuscles.  The  cicatrix  of  the  strawberry  anemone  greatly 
depressed,  appearance  of  the  wound  the  same  as  yesterday. 
Debris  from  the  freshly  scraped  surface  of  the  scar  was  submit- 
ted to  microscopic  examination,  appearance  similar  to  that  of 
the  fluid  examined  yesterday.  The  wound  had  become  covered 
with  sea- water.  The  slough  (a)  (of  yesterday)  was  replaced  in  a 
separate  vessel  of  sea- water. 

December  31,  morning.  One  or  two  vibriones  and  a  few  ciU- 
ated  animalcules  (see  p.  385)  in  slough  (a)  appearance,  other- 
wise as  it  was  at  the  two  preceding  examinations.  The  cicatrix 
tissue  over  the  wound  assumed  the  appearance  of  a  delicate 
semi-fluid  mass  similar  in  appearance  (but  not  in  consistence) 
to  the  convoluted  tubules  before  described,  and  consistinsf  of 
an  external  envelope  of  granules,  corpuscles  and  baciUae,  with  a 
core  of  finely  granular  and  fibrillated  matter  (Figs.  2  and  9). 

January  3, 1872.    The  cicatrix  of  subintegumentary  tissue 
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was  found  elevated  and  p^ui^ly  detached.  On  removal  a  mass 
of  convoluted  tubules  wadfceen  below  it.  The  cicatricial  tissue 
was  examined  microscopically  and  found  to  consist  of  large 
stationary  corpuscles,  and  a  few  pulsating  ones ;  there  was  also 
an  admixture  of  granular  d^ris  and  fibrils,  the  last  in  a 
granular  condition. 

January  6  (1.30  P.M.).  A  fresh  slough  formed  over  the 
wound,  this  was  readily  removed.  It  consisted  of  large  pale 
semisolid  hyaline  corpuscles.  There  were  no  movements  ob- 
servable.    The  anemone  in  a  fairly  healthy  condition. 

January  13th  (morning).  The  anemone  sickly.  A  portion  of 
the  integument  in  a  state  of  slough  near  the  oral  orifice,  this  was 
accompanied  by  the  protrusion  of  convoluted  tubes.  The  original 
wound  covered  with  a  diffluent  muciform  slough  superficially, 
containing  a  few  ciliated  animalcules  and  locomotive  corpus- 
cles, also  some  stationary  ones  of  large  size.  The  deeper  layers 
at  the  same  spot  composed  of  convoluted  tubes,  which  ejected 
thread-like  processes  and  bacillsB  (Fig.  2),  some  of  the  latter 
attached  to  the  former.  The  ejection  of  threads  was  much 
assisted  by  the  addition  of  a  small  quantity  of  methylic  alcohol 
to  the  water.  There  was  also  a  considerable  amount  of  move- 
ment near  the  edges  of  the  tubules,  but  in  this  instance  I  could 
perceive  no  cilia  to  give  rise  to  it. 

January  20  (10.30  A.M.).  The  whole  creature  for  several 
days  in  a  contracted  lowly  vitalized  state,  and  covered  from 
time  to  time  with  a  thick  muciform  membrane,  containing 
hyaline  fibres  and  a  few  (locomotive  and  stationary)  spheroidal 
corpuscles  of  small  size.  The  wound  discharged  a  green  puri- 
form  fluid  containing  large  hyaline  corpuscles,  smaller  ditto 
with  dark  contents,  and  numerous  granulation  corpuscles,  also 
several  clusters  of  granules  similar  to  those  previously  described 
(p.  389).  There  were  no  locomotive  or  pulsating  corpuscles. 
Acetic  acid  appeared  in  some  cases  to  set  free  the  clustering 
granules.  With  tincture  of  iodine  they  turned  a  brown  colour 
more  readily  than  did  the  hyaline  corpuscles.  Iodine  and  sul- 
phuric acid  produced  in  them  a  bluish-black  tint. 

January  24.  The  tissues  about  the  wound  very  offensive 
to  the  smell  and  diffluent.  Stationary  corpuscles  of  various 
sizes  to  be  seen  with  a  few  locomotive  corpuscles.    The  puis- 
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ating  portions  of  a  fresh  section  of  the  animal  of  all  shapes 
(Fig.  3).  The  pulsation  evidently  due  to  local  contractions 
of  the  hyaline  intercorpuscular  plasma. 

Surmnary, — ^From  the  above  experiments  it  is  evident  that 
the  tissues  of  actinisB  are  amenable  to  the  influence  of  various 
physiological  agents,  and  that  the  sequence  of  pathological 
tissue-changes  induced  by  such  means  possesses  many  points  of 
similarity  to  those  structural  changes  which  in  the  higher 
animals  are  named  'the  process  of  iuflammation/ 

The  application  of  an  irritant  (such  as  blistering  fluid)  in- 
duces in  the  first  instance  swelling  of  the  tissues,  next  disinte- 
gration of  them ;  thirdly  (if  the  cause  of  the  irritation  be 
prolonged),  there  is  the  production  of  a  greenish-yellow  muci- 
form  fluid  containing  numerous  corpuscles  and  granules.  These 
corpuscles  are  closely  similar,  as  regards  size  and  appearance, 
to  the  leucocytes,  granulation  corpuscles  and  granular  debris 
of  inflammation  in  man. 

Conclusion. — As  such  events  follow  the  application  of  sti- 
muli to  the  bodies  of  animals  in  whom  no  definite  nervous  or 
vascular  system  is  present,  we  must  conclude  that  these  changes 
are  induced  in  them  irrespective  of  any  influences  usually 
ascribed  to  such  systems. 

DESCRIPTION  OP  THE  FIGURES. 

Fig.  I.  The  partly  expanded  tentacle  of  a  baby  anemone  (A. 
mesembrianthemum)  shewing  the  integumentary  covering  (Camera 
lucida,  X  95). 

Fig.  2.  Portion  of  a  convoluted  tubule  from  the  slough  (described 
at  p.  392)  shewing  the  thread-like  ejectments  and  bacUlse — *«'  free 
edge  of  convoluted  tubule — *6'  bacilla  with  thread  attached — 'c' threads 
— 'd*  stationary  corpuscles.     (Jan.  13,  1872. —  x  250.) 

Fig.  3.  Corpuscular  masses  from  the  fresh  section  of  an  anemone 
— 'a'  'a'  amorphous  masses  of  pulsating  plasma,  containing  sphe- 
roidal corpuscles  in  their  interior — *6'  two  spheroidal  pulsating  and 
rotating  corpuscles — *c,  c,  c'  stationary  corpuscles.     (  x  250.) 

Fig.  4.  Parasites  inhabiting  the  cast-off  integument  of  healthy 
anemones — *a'  Ciliated  animalcule — *a*'  its  under  surface,  'a**' 
front  and  back  views,  'a***'  one  in  the  process  of  fission — *6'  Worm- 
like parasite — (1)  cephalic,  (2)  anal  extremity — 'c' (?)  a  young  actinia. 
(  X  250.) 

Fig.  5.  Corpuscular  fluid  expressed  from  subintegumentary  tissue 
after  the  removal  of  a  slough  (see  p.  391),  'a'  and  '6'  the  sama  cor- 
puscle.    (  X  250.) 
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Fig.  6.  Corpuscles  and  fibrils  from  the  same  slough  as  Eigore  5, 
twenty-four  hours  later.     (  x  250.) 

Fig.  7.  Motionless  corpuscles  from  the  stomachal  membrane  in 
a  state  of  slough  Tsee  Experiment  1).     (Dec.  15,  1870 —  x  250.) 

Fig.  8.  Actmia  mesembrianthemum  after  its  tissues  lu;d  been 
sloughed  through  by  a  silver  wire  (see  page  386) — *a*  yellowish  green 
puriform  matter — *6'  oral  orifice — *c'  tentacular  ring,  with  the 
slightly  protruded  tentacles.     (Actual  size.) 

Fig.  9.  Granular  degeneration  of  a  convoluted  tube  shewing  the 
disintegration  of  its  substance  into  bacillse  and  corpuscles.     (  x  95). 

Fig.  10.  Membranous  debris  from  a  healing  surface — 'a' locomo- 
tive coi*puscle — *b*  stationary  corpuscles — *c'  folds  of  membraniform 
tissue.     (  X  400.) 

Fig.  11.  A.  mesembrianthemum  thirty-eight  hours  after  the 
application  of  blistering  fluid  to  its  substance — ^a'  exudation  tissue 
(brown) — *6'  Sloughing  membrane  (bluish  white). 

Fig.  12.  Same  viewed  from  above.  (Both  figures  are  of  the  na- 
tural size.) 

Fig.  13.  Tissue  formation  and  debris  (62  hours)  after  the  appli- 
cation of  Liquor  Epispasticus  to  A.  mesembrianthemum — *a*  locomo- 
tive corpuscle — *6'  tissue  formation — *c*  bacillffi  (1)  *(£'  granulation 
corpuscles.     (  x  400.)     See  p.  389. 

Fig.  14.  Fibrous  tissue  frt)m  the  scab  formed  (48  hours)  after 
the  application  of  the  nitrate  of  silver  to  an  incised  wound  of  A. 
mesembrianthemum — ^b  6  6'  a  few  stationary  blackened  corpuscles 
( X  250.) 

Fig.  15.  Granular  debris  (24  hours)  after  the  treatment  of  in- 
cised wound  by  Liquor  Epispasticus.     (  x  250 — see  p.  389.) 

Fig.  16.  Locomotive  corpuscles  from  the  same  wound  as  above 
(Fig.  15)  one  week  later.     (  x  250.) 

Fig.  17.  Locomotive  corpuscles  bred  in  decaying  animal  matter 
(the  refuse  of  actinisB,  &c.).     (  x  250 — Jan.  24.) 

Fig.  1 8.  Active  vibriones  from  the  same  wound  as  Figures.  1 5  and 
16 — *a  a  a'  vibriones — some  of  which  seemed  to  be  attached  to  star 
tionary  corpuscles — ^b*  a  row  of  granular  corpuscles.  (  x  400— Jan. 
14,  1872.)    See  p.  390. 

Fig.  19.  Debris  (24  hours)  after  the  application  of  Liquor  Epi- 
spasticus to  Strawberry  Anemone— -*a  a'  muscular  fibrils  of  super- 
ficial integument — *b  6' stationary  corpuscles.     (  x  250.)    See  p.  391. 

Fig.  20.  Same  as  preceding  figure  after  the  addition  of  acetic 
acid — 'a  a'  fibrils  breaking  into  corpuscles.     (  x  250.) 

Fig.  21.  Tissue  d^bns  (62  hours)  after  the  application  of  Liquor 
Epispasticus  to  A.  mesembrianth.     (  x  400.) 

Fig.  22.  BacillsB  from  the  blue  bead-l^e  organs  at  the  base  of 
the  tentacles  of  A.  mesembrianthemum — 'a'  Separate  badlbe — *b* 
the  same  in  position.     (  x  250.) 

Fig.  23.  The  same  organ  at  the  commencement  of  suppuration— 
^aa'  granular  bacilke — ^bb'  spheroidal  rotatory  and  locomotiTe  cm- 
pusdes — ^e*  oval-shaped  locomotive  oorpusde.    (  x  250.) 


THE  HOMOLOGUE  OF  A  MANDIBULAR  PALP  IN 
CERTAIN  INSECTS.  By  W.  AmsuE  Hollis,  M.D., 
Cantab.     (PL  xvin.) 

The  mandibles  of  insects  axe  considered  to  be  without  a  homo- 
logical  representative  of  the  palp  so  commonly  observed  in  the 
crustaceon  arthropods.  In  the  latter  class  this  sensitive  organ 
is  usually  well  developed ;  and  (as  is  well  known)  it  serves  the 
purpose  of  not  only  directing  the  food  into  the  mouth,  but  also 
of  retaining  and  manipulating  it  when  it  is  there.  In  the  Lob- 
ster (Fig.  I.)  the  palp  arises  from  the  superior  surface  of  the 
mandible,  and  curving  forwards  and  inwards  passes  ultimately 
downwards  in  a  groove  on  the  inner  or  grinding  surface  of  the 
mandible,  dividing  this  side  of  the  organ  into  two  distinct  por- 
tions, an  anterior  or  incisor,  and  a  posterior  or  triturating  part; 
at  the  upper  part  of  the  incisor  edge  is  a  small  notch,  which 
divides  the  edge  into  two  parts,  and  has  possibly  a  peculiar 
homological  significance.  In  the  aquatic  members  of  this  class 
the  palp  thus  derives  much  of  its  peculiar  importance  from  its 
function  of  directing  the  floating  portions  of  food  to  the  mouth; 
among  the  terrestrial  crustaceans  there  is  no  need  of  such  assist- 
ance. Correlated  with  its  diminished  utility  is  a  diminished 
development  of  the  organ.  The  isopol  wood-louse  {PorceUis 
scaher)  (Fig.  IL)  furnishes  an  example  of  this  law.  Here  the 
triarticulate  palp  of  the  lobster  is  represented  by  a  tuft  of  hairs, 
occupying,  it  is  true,  a  position  closely  similar;  that  is,  it  is  situ- 
ated in  a  groove  on  the  inner  and  upper  surface  of  the  triden- 
tate  mandible,  but  differing  in  form  and  constitution  so  greatly 
from  the  lobster's  palp,  as  to  be  unfitted  for  other  than  sensitive 
functions.  Although  the  two  palpal  organs  above  described  dif- 
fer so  greatly  in  their  anatomical  details,  they  are  nevertheless 
admitted  by  naturalists  to  be  homologically  similar. 

I  shall  now  pass  to  the  insects.  At  the  base  of  the  mandible 
of  the  coleopterous  staphylinidaB  observers  have  noticed  a  pe- 
culiar appendage  consisting  of  a  series  of  feathery  tufts  set 
closely  together  (Figs.  III.  b,  and  IV.),  and  forming  a  conical 
brush  with  its  apex  pointing  inwards.  The  base  of  the  cone  is 
affixed  to  a  delicate  homogeneous  membrane,  which  is  tightly 


396  DR  HOLLIS. 

stretched  across  a  depression  in  the  chitinous  framework  towards 
the  base  of  the  mandible.  This  brush,  placed  as  it  is  on  the 
inner  surface  of  the  mandible,  and  lying  in  a  fiirrow  behind  the 
probable  representatives  of  the  incisors  of  the  lobster,  occupies 
the  same  relative  position  as  regards  the  teeth  of  the  cock-tail 
beetle  {Ocypus  oletis),  as  does  the  hairy  tuft  in  the  mandible  of 
the  wood-louse.  Judging  from  their  situation  and  constitution, 
I  think  we  must  assign  similar  functions  to  these  tufted  append- 
ages of  the  mandibles  of  the  wood-louse  and  cock-tail  beetle. 

Among  the  mandibulate  insects  these  hairy  tufts  are  very 
generally  present,  although  they  differ  considerably  in  size  and 
structure.  In  the  water-beetle,  HydroiLS  piceus  for  instance, 
the  palpal  homologue  (if  I  may  use  the  term)  consists  of  a  tuft 
of  stiff  bristles  placed  in  the  usual  position  (Fig.  VIII.  h)  on  the 
inner  surface  and  towards  the  base  of  the  mandible ;  but  it  is 
supplemented  by  a  sort  of  fan-shaped  rasp,  formed  of  a  double 
row  of  sharp  teeth,  the  under-row  of  which  is  united  for  two- 
thirds  of  the  length  of  the  teeth  by  a  delicate  membrane,  and 
forms  an  organ  resembling  the  dorsal  fin  of  a  perch.  In  this 
case  I  conclude  that  besides  their  probable  function  of  sensa- 
tion, such  appendages  assist  in  the  mastication  of  the  food.  On 
the  other  hand,  in  the  Stag-beetle  (Fig.  VII.),  these  hairy  ap- 
pendages are  almost  absent;  correlated  to  this  may  be  the  fact 
that  these  insects  live  almost  entirely  by  suction  upon  the  juices 
of  the  plants  which  they  have  wounded  with  their  mandibles. 
In  the  orthoptera  (Figs.  V.  and  VI.)  I  find  only  a  few  scanty 
tufts  of  hair  in  the  situation  before  mentioned,  and  yet  they  are 
sufficient  to  compare  homologically  with  the  foregoing  insects, 
especially  as  the  hairs  of  the  cockroach  (Fig.  VI.  h)  are  attached 
to  a  delicate  basal  membrane  stretched  across  a  slight  depres- 
sion on  the  upper  and  inner  surface  of  the  mandible.  In  the 
larval  forms  of  lepidoptera  I  find  no  corresponding  tufts  of  hah*, 
although  there  are  usually  one  or  two  bristles  (Fig.  IX.  a)  very 
constantly  present  on  the  outer  and  under  surface  of  the  man- 
dible, which  possibly  may  have  similar  functions  to  the  hairy 
mandibular  tufts  in  other  insects,  although  differently  placed. 
I  conclude,  therefore,  owing  to  the  frequent  occurrence  of  these 
hairy  tufts  amongst  the  mandibulate  insects,  their  tolerably 
fixed  relative  position  at  the  base  and  upper  and  iimer  surface 
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of  the  mandible,  and  their  structure,  that  they  correspond  ho- 
mologically  to  the  hairy  tufts  upon  the  mandibles  of  isopod 
crustaceans,  and  consequently  to  the  palps  of  the  other  members 
of  that  class. 


DESCRIPTION   OF  THE  FIGURES. 

I.     Mandible  of  a  Lobster  {Homa/rua  vulgaris),  life  size, 
a.   Side  view. 
h.    View  of  the  oval  surface. 
e.    Mandibular  palp. 

d.  Incisor  edge. 

e.  Triturating  surface. 

II.     Mandible  of  Wood-louse  {Porcellia  scaJbro),  magnified. 

a.  Tufted  anterior  palp  (new  growth). 

b.  Denary  part  of  mandible. 

c.  Tufted  posterior  palp  (old  growth). 

III.     Mandible  of  Cock-tail  beetle  (Ocypus  oleua), 
a,   Dentary  part  of  mandible. 
h.    Brush-like  palpal  homologue. 

rV.     The  palpal  homologue  in  preceding  figure  highly  magnified. 
a.    Homogeneous  membrane. 
h.    Feathery  brush. 

v.     Mandible  of  Hearth-cricket  {Acheta  domestica). 

a.   Dentary  portion.  b.  Palpal  homologue. 

YI.     Mandible  of  the  common  Cockroach  (Periplaneta  orientalis)^ 
a,   Dentary  portion.  b.  Palpal  homologue. 

VII.     Mandible  of  the  Stage-beetle  {Z/uccmus  Cervua,  J  ). 

VIII.     Mandible  of  a  Water-beetle  (Hydrima  Ficeus), 

a.    Dentary  portion.  6.    Palpal  homologue. 

c.    Saw-like  appendage. 

IX.     Mandible  of  a  Larva  (?  Fieria  Braasica), 
a.   Mandibular  bristle. 
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A  NOTE  ON  THE  GROWTH  OF  THE  MASTICATORY 
ORGANS  OF  ISOPOD  CRUSTACEANS.  By  W.  Ains- 
LiE  HoLLis,  M.D.  Cantab,     (PL  XVIII.) 

I  HAVE  lately  had  an  opportunity  in  the  course  of  some  dissec- 
tions of  observing  the  mode  of  growth  in  the  mandibles  and 
maxillae  of  the  common  Wood-louse  {Porcellis'scaber  and  Oniscus 
OjSellus),  The  newly-formed  tooth  of  the  mandible  may  be  first 
seen  (as  in  Fig.  X.  h)  forcing  its  way  along  the  hollow  limb  of 
the  old  mandible,  and  occasionally  the  delicate  palp  may  be  de- 
tected closely  attached  to  the  new  tooth.  As  it  passes  onwards 
it  assumes  the  position  shewn  in  the  next  figure  (Fig.  XI.  6). 
Here  the  palp,  accompanying  the  young  tooth,  may  be  clearly 
observed.  A  still  later  growth  is  shewn  in  Figure  XII.,  where 
ihe  young  tooth  has  almost  attained  its  full  development.  The 
maxillae,  with  their  palps,  have  a  similar  mode  of  growth  (Fig. 
XIII.).  From  the  firequency  with  which  the  mandibles  may  be 
observed  in  one  or  the  other  of  the  above  stages  of  growth,  and 
from  the  fact  that  a  general  ecclysis  of  the  integument  is  by  no 
means  a  constant  accompaniment  of  such  mandibular  changes, 
I  conclude  that  the  mandibles  are  renewed  far  mor0  frequently 
than  the  shelly  covering  generally,  or  indeed  than  the  maxillae; 
as  I  have  found  the$e  organs  repeatedly  without  a  trace  of  any 
fresh  growth,  when  the  mandibles  were  palpably  in  one  or  the 
other  of  the  above  stages  of  growth. 


DESCRIPTION  OF  THE  FIGURES. 

X.     The  mandible  of  a  Wood-louse  in  the  earlier  stage  of  growth. 
a.  The  old  dentary  part.  h.  New  ditto. 

XI.     The  same  in  a  more  advanced  stage. 

c.  Newly  formed  tuft.         d.  The  old  palpal  tuft. 

XII.     The  same  in  the  last  stage  of  growth.     The  letters  refer  to 
the  same  parts  as  in  preceding  figure. 

XIII.     The  maxiUa  and  palp  of  the  same  Crustacean. 

a.  Old  maxilla.  h.  Newly  formed  one. 

c.  The  old  palp  with  its  hairy  tufts. 

d.  The  newly  formed  one. 


ON  SPHYGMOGRAPHY.     By  A.  H.  Gakrod,  B.A., 

8t  JohrCs  College,  Cambridge. 

It  is  to  the  happy  conception  of  Marey's,  in  which  he  obtained 
correct  amplification  of  sudden  small  movements  by  employing 
the  elastic  force  of  a  spring  rather  than  the  statical  pressure  of 
weights,  that  we  owe  the  form  of  Sphygmography,  now  well 
known  to  most  students  of  physiology ;  and  the  introduction  of 
this  fresh  method  of  research  has  given  a  stimulus  to  the  pro- 
gress of  precise  thought  respecting  the  circulation  of  the  blood 
and  the  action  of  the  heart,  which  must  necessarily  prove  of 
extreme  value  in  the  investigation  of  pathological  conditions, 
now  quite  beyond  our  grasp. 

Marey's  original  instrument,  as  constructed  by  Breguet  is  so 
well  known,  and  so  many  excellent  descriptions  are  accessible\ 
that  it  is  not  necessary  to  go  into  detail  regarding  it.  In  most 
respects  it  is  the  best  form  that  has  been  introduced,  and  much 
credit  is  due  to  M.  Breguet  for  the  excellence  of  the  mechanical 
construction.  This  maker  has  lately  introduced  a  second  instru- 
ment which  has  the  advantage  of  removing  the  chief  defects 
of  the  original  one,  and  of  introducing  very  little  intrinsic 
error. 

The  chief  objection  to  the  old,  or  knife-edge  construction, 
as  it  may  be  called  from  the  fact  that  the  recording  lever  is 
connected  with  the  pulse  pad  by  means  of  a  sharp  steel  edge, 
depends  on  the  necessary  sliding  of  that  knife-edge  on  the  steel 
surface  below  the  recording  lever,  by  which  means  the  distance 
between  the  axis  of  rotation  of  the  lever  and  the  point  of 
contact  of  the  knife-edge  must  vary  with  every  movement  of 
the  former;  the  accompanying  diagram  shews  how  this  is  the 
case  for  two  diflferent  heights  of  the  lever. 

In  consequence  of  this  imperfection,  two  traces  taken  one 
near  the  top,  and  the  other  lower  down  on  the  recording  paper 

1  Marey,  Physiologie  midicale  de  la  circulation  du  sangy  Paris,  1863  ;  B.  F. 
Foster,  M.D.,  On  the  use  of  the  Sphygmograph  in  the  investigation  of  disease^ 
1866 ;  J.  Bnrdon  Sanderson,  M.D.,  F.R.S.,  Handbook  of  the  Sphygmography  1867 ; 
and  others. 
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present  characteristics  which  are  in  many  respects  different, 
and  whose  differences  arise  solely  from  the  sliding  above  men- 
tioned. The  lever  in  the  upper  trace  falls  less  rapidly  than  in 
the  lower,  as  the  knife-edge  has  to  slide  over  a  much  larger 
surface  in  the  former,  than  in  the  latter  where  it  scarcely 
moves  at  all.  As  a  result  of  this,  the  length  of  the  first  part 
of  the  higher  trace  is  apparently  greater  than  it  ought  to  be. 

Another  objection  is,  that  there  is  no  firm  connection  be- 
tween the  pulse-spring  and  the  recording  lever,  so  that  when 
the  latter  is  suddenly  raised,  as  by  the  systolic  impulse,  the 
contacts  of  the  lever,  intermediate  brasswork  and  pulse-spring, 
are  not  maintained,  and  a  "percussion-rise"  is  seen  in  the 
trace.  This  error  is  partly  obviated  by  a  small  spring  which 
presses  on  the  recording  lever  and  tends  to  keep  it  in  contact 
with  the  other  moving  parts,  though  this  is  omitted  by  some, 
much  to  the  detriment  of  the  instrument. 

Though  in  the  taking  of  the  trace  itself,  this  absence  of 
connection  between  the  lever  and  pulse-spring  is  disadvanta- 
geous, yet  in  the  applying  and  removing  of  the  instrument  it 
is  of  extreme  value,  for  it  allows  of  any  amount  of  pressure 
being  put  on  the  latter,  without  producing  any  strain  or  in- 
jurious effect  on  the  former.  In  practice  this  quality  is  in- 
valuable, and  it  is  almost  impossible  to  obtain  it  in  any  con- 
struction, other  than  the  one  under  consideration, 

Breguet's  new  sphygmograph  is  very  simple  and  ingenious 
in  principle,  and  in  practice  works  admirably.  As  in  the  older 
instrument,  the  recording  lever  is  fixed  to  the  body  of  the 
apparatus  by  an  axis  or  arbor,  but  the  novelty  consists  in  the 
manner  in  which  this  is  brought  into  connection  with  the 
pulse-spring. 
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The  lever  is  of  the  third  kind,  as  in  the  other  instrument, 
but  it  has  no  steel  surface  below  it  for  a  knife-edge  to  play  on, 
and  it  is,  when  not  in  use,  entirely  disconnected  from  the  pulse- 
spring. 

Fig.  2. 
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Near  the  middle  of  the  arbor  there  is  a  small  circular  ring 
of  brass,  surrounding  it,  which  has  a  diameter  of  about  one- 
sixth  of  an  inch.  On  its  outer  surface  this  ring  is  grooved  and 
an  endless  screw  is  cut  in  this  groove. 

There  is  no  brasswork  attached  to  the  pulse-spring  cor- 
responding to  that  in  the  older  instrument.  In  its  stead  a 
long  flat  slip  of  brass,  fixed  about  two-thirds  the  length  of  that 
spring  from  its  attached  end,  extends  onwards  over  the  ivory 
pad.  Just  above  this  pad  a  steel  screw  about  an  inch  long, 
with  a  milled-head  at  one  end,  is  fixed  at  the  other  to  the 
unattached  extremity  of  the  piece  of  brass  just  mentioned,  by 
a  hinge,  and  is  so  arranged  that  by  means  of  the  pulse-spring  it 
is  retained  either  at  right  angles  to  it,  or  lying  along  it,  on  the 
same  principle  that  an  ordinary  knife-blade  can  be  fixed  half 
open  or  closed. 

This  long  screw,  when  at  right  angles  or  nearly  so,  to  the 
spring,  comes  in  contact  with  the  endless  screw  cut  in  the 
brass  ring  surrounding  the  arbor,  and  as  they  are  of  corre- 
sponding size,  they  bite  and  are  retained  in  contact  by  the 
pulse-spring  pressing  on  the  fixed  end  of  the  screw,  which  is 
squared  oflF  in  such  a  manner  that  it  shall  continue  to  press 
slightly  backwards  when  in  contact  with  the  ring.  It  is  evident 
from  this  construction  that  any  up  or  down  movement  com- 
municated to  the  pulse-pad,  produces  a  corresponding  rise  or 
fall  in  the  recording  lever.     When  not  in  action  the  long  screw 
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can  be  thrown  out  of  gear,  down  on  the  spring  as  seen  in 
Fig.  2,  and  it  has  also  a  movement  which  aUows  of  its  being 
turned  round,  which  can  be  employed  as  a  fine  adjustment  in 
regulating  the  height  of  the  lever  point. 

In  this  instrument  the  distance  between  the  axis  of  rota- 
tion  of  the  arbor  and  the  part  of  the  long  screw  which  is  in 
contact  with  the  ring  surrounding  it,  cannot  vary,  whatever  the 
distance  of  the  pulse-pad,  and  therefore  no  error  is  introduced 
in  that  direction.  Also  the  difficulty  in  disconnecting  the 
spring  from  the  axis,  after  the  trace  has  been  taken,  is  very 
slight;  though  it  requires  some  little  practice  to  do  this,  be- 
fore removing  the  instrument  from  the  wrist,  as  it  always 
should  be. 

This,  the  rackwork  sphygmograph,  will  probably  supersede 
the  knife-edge  one  by  degrees,  for  the  tracings  are  more  uniform 
and  in  other  respects  quite  as  good  as  those  obtained  by  the 
earlier  instrument.  For  cardiograms  it  is  not  so  advanta- 
geous. 

With  regard  to  the  best  means  of  binding  the  sphygmo- 
graph on  the  arm,  the  original  method  adopted  by  Marey  of 
lacing  it  with  a  silk  ribbon  to  the  side-lappets  is  as  eflBcient 
as  any.  The  wrist  should  be  always  bent  a  little  backwards, 
and  care  should  be  taken  that  the  pad  presses  on  the  lower 
end  of  the  radial  artery,  not  on  the  superficialis  volse,  as  is  apt 
to  occur  if  it  is  fixed  too  far  forwards.  The  pad  introduced  by 
Mr  Berkeley  Hill  enables  the  correct  position  of  the  hand  to  be 
maintained  with  facility,  but  it  is  scarcely  necessary  as  a  little 
practice  removes  all  difficulty.  It  is  worthy  of  notice  that 
better  traces  can  be  obtained  after  the  instrument  has  been 
applied  a  few  minutes  than  immediately;  for  the  pad,  by  its 
pressure  on  the  skin,  drives  blood  from  the  small  vessels  cover- 
ing the  artery  and  so  lessens  the  distance  between  it  and  the 
pulse-spring. 

To  record  the  movements  of  the  lever,  it  is  best  to  employ 
highly  glazed  paper  which  has  been  smoked  thinly  by  the  flame 
of  a  composite  candle ;  and  to  efi^ct  this  properly,  the  paper 
must  be  folded  on  the  metal  plate  which  is  connected  with  the 
running  gear  of  the  sphygmograph,  and  moved  quickly  up  and 
down  in  the  flame.     By  this  means  its  edges  are  not  charred 
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and  a  more  uniform  fflm  is  produced.  The  pen  must  have 
a  fine  sharp  point.  A  spirit  varnish,  such  as  is  used  for  pho- 
tographic plates,  fixes  the  tracings,  if  a  little  is  poured  over 
them  gently,  and  the  paper  is  subsequently  warmed. 

An  entirely  novel  form  of  sphygmograph  has  been  con- 
structed by  M.  LonguetS  which,  from  a  figure  in  Dr.  Loraine's 
work,  appears  to  possess  all  the  requirements  of  an  accurate 
instrument,  except  in  the  recording  portion,  where  the  pen 
instead  of  writing  laterally,  as  it  might  easily  be  made  to  do, 
rests  on  the  paper  horizontally  and  has  to  change  its  relation 
to  the  body  of  the  instrument  whenever  the  pulse-pad  moves 
in  the  least.  In  principle  its  construction  is  in  a  great  measure 
similar  to  that  of  the  cardiograph  in  my  combined  cardio- 
sphygmograph,  which  was  described  in  this  Journal  in  May, 
1871.  It  has  a  dynamometer  attached  which  measures  the 
pressure  and  its  changes  throughout  the  beat. 

One  of  the  points  in  which  Marey  improved  upon  Vierordt  s 
original  sphygmograph  was,  that  he  made  his  lever  write  later- 
ally instead  of  at  its  tip,  by  which  means  he  obviated  all  dif- 
ficulties connected  with  an  exact  up  and  down  movement  of  the 
recording  pen.  But  this  gives  rise  to  another  slight  error, 
which  can  and  must  be  corrected  in  comparing  the  lengths  of 
the  elements  of  the  pulse-beat.  The  lever,  when  the  clockwork 
is  stationary,  traces  a  curved  line  and  not  a  straight  one,  the 
curve  being  part  of  a  circle,  of  which  the  lever  is  the  radius  and 
its  arbor  the  centre.  Therefore,  when  the  watchwork  is  in 
action,  the  horizontal  relation  of  points  at  dififerent  heights  on 
the  recording  paper  is  not  truly  represented  by  straight  lines 
drawA  perpendicular  to  the  length  of  the  paper,  but  by  lines 
projected  from  these  points  in  curves  parallel  to  that  produced 
by  the  lever  on  the  paper  when  it  is  stationary.  These  lines  can 
be  easily  formed  after  the  tracing  has  been  removed  from  the 
apparatus,  by  scratching  on  it  with  a  needle  that  is  tied  to  a 
nail,  or  a  piece  of  board  with  two  pieces  of  cotton  of  the  length 
of  the  recording  lever,  one  to  its  eye,  and  the  other  near  its 
point,  if  the  tracing  be  fixed  with  its  lower  edge  in  the  same 
straight  line  as  the  nail ;  for  then  the  paper  and  nail  bear  the 

^  Bulletin  de  VAcad,  de  Medecine^  1868,  xxmii.  96^. 
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same  relation  to  one  another  that  the  former  did  to  the  arbor 
of  the  lever  when  it  was  being  recorded. 

Dr  Sanderson^  Mr  Mahomed',  and  others  have  introduced 
different  ingenious  methods  for  regulating  and  measuring  the 
pressure  applied  on  the  artery,  which  they  have  described  in 
full  in  their  books  and  papers  on  the  subject ;  but  the  desired 
results  can  be  only  approximate,  as  from  variations  in  the 
elasticity  of  the  skin  in  different  individuals,  and  in  the  same 
individual  under  different  atmospheric  conditions,  complications 
are  introduced  which  cannot  be  eliminated. 

The  sphygmograph  is  a  bad  hsemadynamometer  at  its  best, 
and  as  such  its  employment  will  probably  diminish.  A  glance 
at  the  work  of  Dr  Loraine'  will  shew  that  numberless  variations 
in  the  character  of  a  tracing  can  be  introduced  by  very  small 
changes  in  the  position,  &c.  of  the  subject  experimented  on. 
But  there  is  one  part  of  the  trace  which  is  not  affected  in  any 
way  by  these  complications,  and  that  is  the  relation  borne  by 
the  length  of  the  different  portions  of  each  beat  to  one  another. 
Whether  the  arm  is  raised  or  lowered,  whether  the  pressure  is 
great  or  small,  the  interval  between  the  systolic  rise  and  the 
commencement  of  the  diastolic  rise  does  not  vary  in  the  least 
These  intervals  cannot  be  correctly  estimated  except  by  the  aid 
of  the  sphygmograph ;  and  as  the  value  of  any  method  of  in- 
vestigation is  greatest  in  that  direction  in  which  it  is  least 
influenced  by  surrounding  circumstances,  it  is,  as  it  will  be  my 
endeavour  to  prove  when  considering  the  tracings  themselves, 
for  the  measurement  of  these  intervals  that  we  must  look  for 
the  future  value  of  the  sphygmograph. 

^  Loc.  eit, 

2  Med.  Times  and  Gazette,  1872. 

*  Etudes  de  Midecine  CUnique.    Le  Povls,    Paris,  1870. 


SOME  REMARKS  ON  THE  ANATOMY  OF  THE 
HUMAN  PLACENTA.  By  J.  Braxton  Hicks,  M.D. 
Lond.,  F.R.S.,  F.L.S.,  &c. 

The  fact  that  blood  has  been  found  amongst  the  villi  in  Pla- 
centae after  their  expulsion  from  the  Uterus  in  Labour,  has 
given  great  weight  to  the  theory  of  a  placental  sinus-system. 
Now  should  it  be  shewn  that  naturally  no  blood  is  to  be  found 
there,  then  the  support  its  presence  in  Placentae  expelled  in  the 
norpal  way  appears  to  give,  ceases  to  be  of  importance.  Let 
it  be  for  the  moment  assumed  that  naturally  there  is  no  blood 
between  the  villi,  and  that  the  Placenta  is  detached  in  utero, 
then,  surrounded  as  it  would  be  by  blood,  it  is  diflBcult  to 
consider  how  it  can  happen  but  that  some  blood  should  find  its 
way  between  the  villi  and  become  diffused  among  them ;  for  in 
nearly  every  case  the  decidual  membrane  is  found  in  some 
manner  lacerated  so  as  to  allow  the  influx  of  blood ;  or,  as  in 
many  cases,  some  of  the  Decidua  Serotina  may  be  found  left 
attached  to  the  uterine  wall.  But  at  the  same  time  it  should 
also  be  remembered  that  blood  may  get  between  the  villi  from 
the  foetal  vessels  in  the  rupturing  of  the  villi  themselves. 
Therefore  the  only  way  to  avoid  fallacy  remains  in  examining 
the  Placentae  in  situ.  Then  if  upon  such  an  examination  no 
blood  should  be  found  between  the  villi,  or  at  any  rate  very 
little  blood,  not  more  than  can  be  accounted  for  by  the  ruptur- 
ing of  one  or  two  delicate  villi  of  the  chorion,  then  the  presence 
of  blood  amongst  the  villi  in  expelled  Placentae  ceases  to  be 
of  importance  as  an  evidence  of  the  placental  sinus-system. 

But  on  this  point  it  might  be  argued  that  the  absence  of 
blood  may  be  owing  to  to  the  natural  contractility  of  the  Pla- 
centa. Then  it  would  be  different  from  other  parts  of  the 
venous  system  after  death,  and  certainly  of  the  Uterine  decidua 
itself,  for  in  all  the  cases  related  the  Uterine  veins  were  found 
intensely  gorged  with  blood  immediately  outside  of  the  ends  of 
the  villi. 

If  in  addition  to  the  evidence  of  the  mature  Hacentae  the 
ovum  at  the  early  period  should  fail  to  shew  the  presence  of 
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any  blood  amongst  the  villi,  it  would  be  an  additional  evi- 
dence against  the  existence  of  a  sinus-system,  unless  indeed 
it  were  argued  that  the  sinus-system  was  in  a  transitional 
state,  which  has  indeed  been  assumed,  but  which  after  repeated 
examinations  of  ova  in  all  stages  I  have  been  unable  to  find. 
In  the  notes  of  cases  which  follow,  evidence  will  be  given  from 
dissections  in  situ,  from  the  examination  of  an  ovum  at  an  early 
period  and  also  from  diseased  Placentae. 


1«^.     Dissection  of  a  Uterus  at  the  Sixth  Month  of  Pregnancy, 

It  had  been  open  d  and  the  Foetus  removed.  The  Placenta 
then  occupied  more  than  one-third  of  the  internal  surface  of  the 
Uterus,  extending  from  nearly  the  Fundus  to  nearly  the  os 
Uteri.  The  Decidua  Serotina  was  detached  by  most  delicate 
touch  of  a  light  ivory  handle,  merely  by  its  weight ;  every  por- 
tion was  watched  under  an  eye-glass  of  considerable  power. 

The  attachment  was  very  feeble  and  held  together  by  two 
structures,  one  being  bands  of  connective  tissue,  the  second  was 
by  blood-vessels  of  very  small  diameter.  All  the  structures 
were  more  or  less  tender,  requiring  much  care  lest  the  villi 
should  be  ruptured.  No  blood  whatever  issued  from  any  line  of 
the  separation,  except  where  those  vessels  were  broken  through, 
and  this  only  in  very  minute  quantities.  On  carefully  examin- 
ing the  intervillal  space,  no^  the  slightest  trace  of  blood  was  to 
be  found. 


2nd,   Dissection  of  a  Pregnant  Uterus  at  about  the  Third  Month. 

The  Placenta  was  situated  posteriorly,  its  upper  edge  being 
at  the  Fundus.  It  was  carefully  opened  on  its  amnial  surface. 
Not  a  trace  of  blood  was  within  among  the  villi.  Water  was 
poured  in;  it  diffused  itself  all  through  the  interior,  bub  no 
blood  nor  bloody  water  escaped.  The  arteries  had  been  injected 
with  a  blue  glycerine  injection,  a  little  of  which  was  found  at  a 
small  spot  amongst  the  villi  loosely  extravasated  amongst  them ; 
it  had  entered  from  a  ruptured  vessel.  Now  had  any  blood  been 
within,  some  surely  must  have  been  visible. 
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But,  further,  the  colour  of  the  Placenta  was  almost  in  every 
part  absolutely  white,  which  was  due  to  the  absence  of  blood  in 
the  foetal  villi. 

Srd.    Dissection  of  a  Pregnant   Uterus  at   Three  and  a  Half 

Months  of  Pregnancy, 

The  Placental  aspect  of  the  Decidu  i  Serotina  was  examined 
with  reference  to  its  thickness.  The  ends  of  the  villi  were 
either  exposed  in  some  points  or  so  slightly  covered,  as  to 
be  liable  upon  slight  movement  to  be  exposed.  Being  anxious 
to  ascertain  if  any  blood  was  in  the  intervillal  space,  the  Deci- 
dua  Serotina  was  slightly  lacerated  with  much  care  ;  upon  this, 
a  slight  oosing  of  watery  blood  took  place  when  pressure  some- 
what increased. 

It  is  impossible  to  say  what  amount  of  blood  might  have 
entered  the  intervillar  space  during  the  separation ;  water  was 
gently  used  to  wash  away  that  which  seemed  likely  to  enter ;  pro- 
bably only  a  small  quantity  succeeded  in  doing  so.  The  Placenta 
was  then  opened  on  its  amnial  surface,  as  carefully  as  possible, 
and  a  small  quantity  of  blood  was  seen  to  exude.  In  order  to 
see  whether  the  blood  came  from  the  villi  cut  through,  or 
the  intervillal  space,  the  Funis  was  injected  with  Prussian- 
blue  and  size,  and  it  was  found  that  notwithstanding  the  great 
care  taken  to  avoid  wounding  the  foetal  vessels,  some  had  been 
cut  through,  and  from  those  the  blue  injection  poured  forth 
freely.  The  quality  of  the  blood  was  then  compared  with 
that  of  the  uterine,  and  both  these  with  the  watery  blood 
in  the  intervillar  space.  It  was  found  underneath  the  microscope 
that  the  relative  quantity  of  blood  corpuscles  was  about  the 
same  in  the  two  former,  whereas  in  the  interplacental  space  the 
relative  numbers  were  about  300  times  less.  Had  a  sinus- 
system  been  the  source,  so  marked  a  difiference  would  not  have 
existed ;  half-a-dozen  drops  would  have  been  suifficient  to  pro- 
duce the  appearance. 

It  is  difficult  to  understand  why,  from  the  large  space  amongst 
the  villi  capable  of  being  filled  and  of  holding  three  or  four 
ounces  of  blood  without  much  distention,  there  was  not  a  large 
flow  of  blood  when  the  intervillal  space  was  opened,  or  a  quan- 
tity observable  within  if  a  sinus-system  exists. 


/' 
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any  blood  amongst  the  villi,  it  would  be  an  8^'  ^ 

dence  against  the  existence  of  a  sinus-syster/  /         ^^^ 

it  were   argued  that  the  sinus-system  war  .     -^       ^^       ^^ 

state,  which  has  indeed  been  assumed,  bu'  nuiinij  the 

examinations  of  ova  in  all  stages  I  h?"     . ' 

In  the  notes  of  ca^es  which  foUow,  r  '       Serotina,  some 

dissections  %n  situ,  from  the  ezami-  ^^  flowed  from 

period  and  also  from  diseased  P  .^.^^^  ^^^^  ^^^ 

ith  blood ;  as  this 

T^.      ^«       ^     TTx  .ntervillal  space,  and 

\8t    Dtsaectwn  of  a  W  xi.  x    v  v  i  j 

■^  ^1  that  which  a  wounded 

It  had  been  ope^  .^lanation  of  its  presence  was 

then  occupied  mo 

Uterus   extend'  fining  the  interior  of  the  Placenta,  it  was 

Uteri.    The        ^^  purple  patches,  which  were  visible  on  the 
touch  of  r    'f^i^,  ^^^^  coagula  of    blood,  situated    and  extra- 

tion  wp  ^'>£^  *^^^  ^^^1^- 

T"  ^V^'iJ^s^^^^®  ^^  these  coagula  could  not  be  satisfactorily 
st'  '*5^/^-^whcther  it  occurred  from  the  rupture  of  the  villi, 
->       g^e^  {torn  the  maternal  side.     In  any  case,  had  blood  been 

y^y  present  in  the  intervillal  space,  there  would  have 
/'^'l^ood  universally,  either  fluid  or  coagulated,  disseminated 
^figat  the  villi,  not  localized  patches,  as  here  noticed. 

from  the  distention  of  one  of  these  patches,  when  the 
fanic  vessels  were  injected  with  water,  I  am  inclined  to  think 
that  the  efi^usioii  of  blood  had  taken  place  from  rupture  of 
the  villi. 

A  dissection  was  then  made  through  the  uterine  wall  to 
the  Placenta,  and  at  the  point  of  attachment  of  the  villi  to  the 
Decidua  Serotina  the  venous  capillaries  were  large  and  full 
of  clotted  blood  in  many  parts. 

bth.    Examination  of  an  Aborted    Ovum,  which  came  away 

complete  with  the  Decidual  Coverings, 

The  true  Ovum  was  about  an  inch  in  diameter.  The 
Decidua  Serotina,  which  was  very  thin  and  transparent,  was 
carefully  opened.  There  could  not  be  found  a  trace  of  blood 
amongst  the  villi  of  the  chorion,  neither  was  there  to  be  ob- 
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•ved  any  representative  of  a  sinus-system  in  a  transitional 
The  villi    were  free  up  to  their  insertion  into  the 
^a. 


V 


nnation  of  a  Mature  Plaoenta  in  the  state  caUed 

''FaUyr 

"^  had  been  alive  within  a  week  before  delivery. 

-^  ad  come  from  the  Placenta,  not  enough  to  soil 

enclosed  it. 


♦  o  blood  in  the  curling  arteries,  but,  with 

^i  these,  there  was  no  trace  whatever  of  blood. 

.xdst  was  very  marked  between  the  curling  artery  with 

.  contained  blood  and  the  pale  yellow  bloodless  villi. 

In  the  mass  the  Placenta  looked  like  a  cake  of  fat  as  to 

colour,  and   the  Decidua  Serotina  over  its    maternal  surface 

gave  it  a  smooth  surface  something  resembling  the  fat  of  the 

kidneys. 

Upon  opening  the  intervillal  space  no  tra^e  of  blood  was 
visible  amongst  the  villi. 

The  villi  in  nearly  every  part  were  bloodless,  their  interior 
was  occupied  by  cells  filling  them,  which  had  solidified  them. 
Some  were  undergoing  fatty  degeneration,  but  in  the  greater 
number  abnormal  cell-growths  were  the  cause  of  the  change 
in  the  character  of  the  villi.  Supposing  that  there  was  blood 
normally  amongst  the  villi,  how  can  the  change  in  the  villi 
explain  its  total  absence,  for  amongst  the  roots  of  the  villi  there 
are  interspaces,  from  which  blood  could  not  have  exuded  so  as 
to  leave  no  trace  behind  ? 


*lth.    Description  of  a  so-called  "  Fatty'*  Placenta. 

The  Child  had  been  living  up  to  about  a  fortnight  previous 
to  labour,  which  took  place  at  full  term.  The  Placenta  was  pale 
in  colour,  no  trace  of  blood  between  the  villi. 

The  arteries  which  accompany  the  decidual  processes  in 
certain  parts  were  in  contact  with  the  villi,  dipping  amongst 
them,  and,  although  gorged  with  blood,  not  the  slightest 
quantity  extended  beyond  their  walls. 
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The  villi  had  but  little  remains  of  the  foetal  blood  in  their 
capillaries,  here  and  there  was  a  slight  appearance  to  indicate 
their  course.  There  were  no  fatty  globules  within  them,  merely 
an  entire  absence  of  blood  in  them. 

This  state  rendered  the  absence  of  blood  in  the  intervillal 
space  a  matter  of  complete  certainty. 

Sih,    Examination  of  another  Mature  Placenta  called  "  Fatty ^ 

The  Child  had  been  dead  not  long  before  birth,  and  it  was 
of  full  size  and  well  nourished. 

The  Placenta  was  pale  yellow  colour.  The  curling  arteries 
were  filled  with  black  blood.  There  was  no  blood  in  the  villi, 
but  in  the  Decidua  Serotina  and  decidual  processes  the  sinuses 
were  fiiU,  presenting  a  marked  contrast  to  the  pallor  of  the 
villi.  There  was  not  a  trace  of  blood  in  the  intervilkU  space, 
being  similar  to  the  before-described  specimen. 

Water  was  injected  into  this  space,  and  escaped  through 
another  opening  colourless. 

In  these  so-called  "fatty"  Placenta  the  engorgement  of  the 
decidual  vessels  formed  a  very  strong  contrast  to  the  absolute 
absence  of  blood  amongst  the  villi.  The  blood  was  separated  off 
from  the  villi  by  the  delicate  walls  of  the  decidual  vessels,  so 
completely  that  it  seemed  impossible  that  communication  could 
naturally  exist  between  the  intervillal  space  and  these  vessels. 

In  the  examination  of  Placentae  expelled  naturally,  I  have 
found  a  great  difference  in  the  amount  of  blood  amongst  the 
villi;  and  this  rule  obtained — the  more  complete  the  Decidua 
Serotina  was,  the  less  blood  was  fov/nd  within,  and  vice  versa. 
Anyone  can  verify  this  for  himself. 

I  leave  the  description  above  given  without  comment, 
because  to  do  justice  to  the  whole  question  would  require  larger 
space  than  it  is  here  intended  to  occupy.  I  have  here  merely 
endeavoured  to  shew  that  blood  is  at  any  rate  not  so  frequently 
found  amongst  the  villi  as  supposed ;  which,  to  my  mind,  is  a 
far  more  difficult  thing  to  comprehend,  if  blood  naturally  be 
there,  than  to  understand  how  it  is  so  frequently  there  in 
the  naturally  expelled  Placenta,  supposing  blood  be  ordinarily 
absent. 


ON  THE  SO-CALLED  TAILLESS  TROUT  OF  ISLAY. 
By  Ramsay  H.  Traquair,  M.D.,  Professor  of  Zoology 
in  the  Royal  College  of  Science^  Dublin.     (PL  XIX.) 

The  common  Trout  (Salmo  fario,  Linn.)  of  Great  Britain  is,  as 
is  well  known,  frequently  the  subject  of  malformations,  of  which, 
sigmoid  distortions  of  the  vertebral  column,  and  deficient  de- 
velopment of  the  snout  and  upper  jaw,  have  hitherto  been 
those  most  frequently  noticed.  The  abnormal  condition  of  the 
caudal  fin,  which  characterises  the  "Tailless  Trout  of  Islay," 
is,  however,  of  especial  interest  to  the  zoologist,  apparently 
affecting,  as  it  does,  all  the  trout  inhabiting  a  certain  small 
lake ;  and  though  in  itself  essentially  of  the  nature  of  a  mal- 
formation, this  condition  would  thus  almost  seem  to  confer  on 
these  fish  the  distinction  of  a  local  variety. 

These  remarkable  trout  were  brought  under  the  notice  of 
the  British  Association  at  the  meeting  at  Edinburgh  in  August, 
1871,  by  Mr  C.  W.  Peach,  who,  besides  exhibiting  specimens, 
read  a  short  communication  on  their  native  habitat  and  mode 
of  occurrence.  From  the  published  abstract  of  Mr  Peach's 
paper*  I  quote  the  following : — "  Mr  Peach  stated  that  the  trout 
he  shewed  were  sent  to  him  by  Mr  Colin  Hay,  distiller,  of 
Ardbeg,  Islay,  taken  in  Lochnamaorachan,  about  1000  feet 
above  the  level  of  the  sea :  it  is  supposed  to  be  the  highest  in 
the  island.  It  is  about  an  acre  in  extent,  and  so  shallow  that  a 
man  can  wade  through  it ;  the  bottom  is  quartz  rock  like  that 
of  the  mountains  around  it.  Several  other  lochs  are  near  it  in 
which  trout  are  plentiful  but  none  'tailless/  So  constant  is 
this  that  Mr  McKay,  a  very  keen  fisher,  has  never  for  the 
thirty  years  of  his  fishing  experience  in  this  loch  taken  any 
but '  docked'  ones." 

Through  the  kindness  of  Professor  Turner  and  Mr  Peach  I 
have  enjoyed  an  opportunity  of  examining  two  specimens  of 
these  remarkable  fish  from  Lochnamaorachan. 

The  larger  of  these  two  specimens  measured  10  inches  in 
length.     The  snout  was  rather  obtuse,  and  the  length  of  the 

^  BriU  Asioc.  Rep.  Aug.  1871.     Transaction  of  Sections^  p.  183. 
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head  from  the  tip  of  the  snout  to  the  posterior  angle  of  the  gill- 
cover  was  contained  slightly  more  than  four  times  in  the  entire 
length  of  the  body.  All  the  fins  seemed  rather  small,  but  the 
most  striking  feature  was  the  conformation  of  the  caudal  This 
fin,  instead  of  shewing  the  usual  large  broad  triangular  expan- 
sion with  thin  and  delicate,  truncate,  or  slightly  emarginate 
posterior  margin,  was  very  short,  and  rounded  off  above  and 
below,  and  with  the  hinder  border  rather  thick.  In  the  present 
specimen  there  is  also  a  slight  angular  projection  or  blunt  point 
rather  below  the  middle  of  the  posterior  margin  (see  Figures 
1  and  2,  PI.  XIX.).  Without  removing  the  skin  it  was  at  once 
apparent  what  the  real  nature  of  the  abnormal  condition  was, 
but  this  was  rendered  still  more  clear,  on  making  the  dissection 
of  the  caudal  extremity  of  the  body  represented  in  Fig.  2.  The 
tail  fin  is  here  seen  to  be  composed  in  all  of  42  rays,  of  which, 
13  above  and  11  below  are  as  usual  short  and,  except  the  hinder 
two  in  the  upper,  and  the  hinder  one  in  the  lower  series, 
destitute  of  transverse  articulations.  One  of  them,  near 
the  middle  of  the  fin  is  seen  to  be  evidently  composed  of  two 
ordinary  rays  fused  together  at  their  proximal  ends.  The  18 
long  middle  rays,  forming  the  mass  of  the  caudal  expansion, 
differ  remarkably  from  those  in  the  normal  trout.  They  pro- 
ceed in  the  usual  straight  and  diverging  manner  to  near  the 
hinder  border  of  the  fin,  when  the  extremities  of  the  rays  above 
and  below  become  suddenly  bent  downwards  and  upwards  re- 
spectively, thus  converging  towards  the  angular  projection  of 
the  posterior  margin  already  noticed.  This  projection  is  sup- 
ported by  the  11th  of  the  series  of  long  rays  counting  from 
above,  and  which  is  thus  the  straightest  of  all.  Nor  do  those 
rays  end  in  the  fine  and  slenderly  dichotomising  manner  charac- 
teristic of  the  normal  fin,  but  their  bent  and  somewhat  con- 
torted extremities  are  thick  and  coarse,  and  their  transverse 
articulations  are  much  reduced  in  number.  In  some  cases,  one 
of  the  branches  resulting  from  the  primary  bifurcation  of  the 
normal  portion  of  the  ray  stops  altogether  short,  where  the 
stunting  of  the  fin  conmaences,  in  other  cases,  the  two  branches 
unite  once  more  at  their  abnormal  extremities ;  and  still  more 
remarkable  is  the  fact,  that  at  three  different  portions  of  the 
margin  of  the  fin  as  shewn  in  Fig.  2,  the  extremities  of  several 
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rays  are  actually  seen   to  become    fused   together  into   one 
piece. 

In  the  present  specimen,  the  remarkable  condition  just 
described  is  by  no  means  confined  to  the  caudal  fin,  but  is 
exhibited,  though  in  a  less  degree,  both  by  the  anal,  and  by  the 
pectorals.  In  Fig.  1  the  anal  is  seen  to  be  also  rather  stunted  in 
its  dimensions,  and  instead  of  presenting  the  normal  somewhat 
fan-shaped  figure  it  is  rather  rounded-acuminate  in  shape.  It 
is  composed  of  13  rays  as  shewn  in  Fig.  4,  of  which  the  3rd  to 
the  9th  inclusive,  counting  from  the  front,  are  abnormal.  The 
apex  of  the  fin,  directed  downwards  and  backwards,  is  sup- 
ported by  the  extremity  of  the  8th  ray,  towards  which  the  ends 
of  the  3rd,  4th,  5th,  6th  and  7th  rays  converge  backwards  and 
that  of  the  anterior  division  of  the  9th  converges  forwards.  The 
extremities  of  these  rays  are  thick  and  coarse,  and  those  of  the 
6th  and  6th  are  fused  together. 

The  pectoral  of  the  right  side  is  small  for  the  size  of  the 
fish,  measuring  only  one  inch  and  a  quarter  in  length,  and 
being  contained  2  J  times  in  the  distance  between  its  origin  and 
that  of  the  ventral  of  the  same  side,  and  1^  time  in  that  between 
the  posterior  margin  of  the  orbit  and  the  angle  of  the  gill-cover. 
It  is  acuminate  in  form,  and  contains  only  13  rays,  14  being 
the  usual  number  in  normal  trout.  The  second  ray  is  here  the 
longest ;  the  third  has  a  coarse  extremity,  in  which  the  branches 
originating  from  its  primary  bifurcation  again  unite ;  the  fourth 
and  fifth  rays  have  also  abnormal  extremities,  which  bend  in 
towards  each  other  and  nearly  fuse.  After  the  sixth  ray,  which 
is  also  slightly  affected,  the  rest  are  normal  in  structure  and 
aspect.  The  pectoral  of  the  left  side  is  also  very  similarly 
affected,  there  being  a  strange  convergence  towards  one  point  of 
the  abnormal  extremities  of  the  second,  third  and  fourth  rays. 

The  ventral  fins  were  in  this  specimen  normal  as  regards  the 
nature  of  the  rays,  but  shewed  a  very  remarkable  want  of  sym- 
metry as  to  size.  That  of  the  right  side  was  perfectly  normal 
in  size  and  development,  measuring  1^  inch  in  length,  and  con- 
taining the  usual  number  of  9  rays.  But  the  left  measured  only 
one  inch  in  length,  and  in  it  only  5  rays  could  be  counted. 

The  dorsal  fin  presented  nothing  unusual  in  its  appearance, 
and  contained  the  very  common  number  of  13  rays. 
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The  second  or  smaller  specimen  of  trout  from  Lochnamaora- 
chan,  measuring  eight  inches  in  length,  presented  the  same 
general  aspect  as  the  one  just  described,  but  here  only  the  caudal 
fin  was  distinctly  abnormal.  An  outline  of  the  hinder  part  of 
the  fish,  slightly  reduced  in  size,  is  shewn  in  PI.  XIX.,  Fig.  3.  I 
counted  39  rays  in  the  caudal,  including  those  at  the  margins, 
and  of  the  entire  number,  the  17  middle  ones  were  long,  and 
came  to  the  hinder  border  of  the  fin.  Of  these  long  rays,  the 
seven  first,  counting  from  above,  and  the  corresponding  six, 
counting  from  below,  were  especially  shortened,  and  had  their 
extremities  bent  downwards  and  upwards  respectively  towards 
the  middle  line  of  the  fin,  their  bent  extremities  shewing, 
besides  a  deficiency  in  the  usual  fine  dichotomisation,  a  smaller 
number  of  transveree  joints ;  the  first  five  of  these  rays  above, 
and  the  last  four  below,  being  in  fact  quite  simple  to  their 
terminations.  The  four  middle  rays  of  the  fin,  likewise  shorter, 
and  somewhat  coarser  at  their  extremities  than  usual,  diverged 
in  a  nearly  straight  direction  to  the  posterior  margin  which  was 
also  thicker  than  in  the  normal  condition.  Here  also,  as  in 
the  former  specimen,  one  of  these  rays  near  the  middle  of  the 
fin  presented  the  aspect  of  being  composed  of  two  ordinary 
rays  united  at  their  origins.  The  dorsal  presented  nothing 
peculiar,  but  the  anal  was  not  so  long  and  pointed  in  front 
as  usual,  though  in  other  points  its  structure  was  normal.  Of 
the  paired  fins,  the  ventrals  presented  nothing  peculiar,  but  the 
pectorals  contained  each  only  11  instead  of  14  rays.  The 
latter  were  also  rather  more  pointed  than  is  ordinarily  the  case 
in  8,  Fario. 

In  both  specimens  the  teeth  were  of  moderate  size.  In 
the  smaller  specimen,  those  extending  along  the  body  of  the 
vomer  could  hardly  be  said  to  be  biserial  in  arrangement, 
though  alternately  pointing  to  the  right  and  to  the  left,  and 
though  at  one  point  in  the  middle  of  the  bone  one  tooth 
was  placed  alongside  another.  But  in. the  larger  example  the 
vomerine  teeth  are  on  the  posterior  half  of  the  bone  distinctly 
biserial,  presenting  an  alternating  or  zig-zag  ajrangement, 
although  between  these  and  the  head  of  the  vomer  4  teeth 
are  seen  to  follow  on  each  other  in  one  unbroken  line,  I  have 
already  referred  to  the  bluntness  of  the  snout,  seen  equally  in 
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both  specimens,  and  in  both  the  operculum  is  also  rather  short, 
and  the  sub-operculum  more  than  usually  broad.  The  num- 
ber of  pyloric  coeca  in  the  larger  example  was  39 ;  in  the 
smaller,  only  36 :  in  ordinary  trout  these  appendages  range  in 
number  from  33  to  47.  I  only  dissected  the  caudal  extremity 
of  the  vertebral  column  in  the  larger  specimen,  but  on*  making  a 
complete  skeleton  of  the  smaller  one  the  number  of  vertebrae 
was  ascertained  to  be  59.  In  neither  case  was  any  abnormality 
to  be  detected  in  the  posterior  extremity  of  the  column,  the 
hard  parts  of  the  skeleton  with  the  exception  of  certain  fin-rays 
being  in  every  respect  normal. 

Summary.  The  most  salient  peculiarity  of  the  Lochna- 
maorachan  trout  is  the  condition  of  the  rays  of  the  caudal  fin, 
which  are  abnormally  shortened,  are  coarse  at  their  extremities, 
and  deficient  as  to  amount  of  dichotomisation,  and  number 
of  transverse  joints ;  besides  which  they  shew  also  a  tendency  to 
coalesce  at  their  terminations.  By  the  convergence  downwards 
of  the  upper  long  rays,  and  upwards  of  the  lower  ones,  the 
fin  assumes  a  rounded  form  instead  of  presenting  the  usual 
broad  fan-shaped  aspect.  As  also  shewn,  the  abnormal  condi- 
tion of  the  extremities  of  the  rays  may  afifect  other  fins  besides 
the  caudal. 

As  to  the  physical  cause  which  may  have  given  origin  to  this 
singular  malformation,  and  may  underlie  the  most  remarkable 
fact  of  its  perpetuation  among  all  the  trout  inhabiting  that  one 
little  lake  from  which  the  present  specimens  were  taken,  I  am 
unable  to  offer  any  well-grounded  suggestion ;  and  I  refrain  also 
from  bestowing  any  distinct  varietal  designation  on  the  fish  in 
question,  much  as  that  might  be  justified  by  the  circumstances 
of  their  occurrence.  Most  interesting  it  would  be  to  ascertain 
whether  this  condition  is  found  in  trout  from  other  localities 
and  under  what  circumstances;  as  would  also  be  an  investi- 
gation into  the  history  of  their  development  from  the  ovum. 
On  the  occasion  of  the  Lochnamaorachan  trout  being  brought 
before  the  British  Association  by  Mr  Peach,  Dr  Grierson 
of  Thomhill  in  Dumfriesshire  mentioned  that  he  had  heard 
of  similarly  "docked'*  trout  having  been  taken  at  Wanlock- 
head  in  the  same  county ;  but  in  a  letter  which  I  have 
recently  received  from  that  gentleman,  he  states  that  he  has 
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not  yet  been  able  to  obtain  specimens  for  examination  and 
comparison  with  those  from  Islay.  I  am  also  indebted  to  Mr 
A.  G.  More  for  directing  my  attention  to  the  following  pas- 
sage from  Stoddart*s  Art  of  Angling  (1836),  p.  75.  "  On  the 
Water  of  Leith  we  saw  a  friend  capture  three  successively  out  of 
one  stream  during  spring,  all  of  which  wanted  the  tail :  this 
defect  was  probably  occasioned  in  winter,  the  water  from  which 
they  were  taken  happening  to  be  extremely  shallow,  and  the 
frosts  shortly  before  somewhat  severe."  It  is  now  of  course 
hardly  possible  to  ascertain  whether  the  defect  in  these  fish  was, 
or  was  not,  of  a  nature  similar  to  the  stunting  of  the  fin-rays 
characteristic  of  the  Docked  Trout  of  Islay. 


EXPLANATION  OF  PLATE  XIX. 

Fig.  1.     Outline  of  Lochnamaorachan  Trout,  specimen  No.  1,  re- 
duced in  size. 

Fig.  2.     Dissection  of  the  hard  parts  of  the  caudal  extremity  of 
the  same  specimen,  enlarged. 

Fig.  3.     Posterior  half  of  specimen  No.  2,  slightly  reduced  in  size. 

Fig.  4.     Dissection  of  the  anal  fin  of  specimen  No.  1,  natural  siza 


COMMUNICATION  BETWEEN  THE  EXTERNAL  ILIAC 
AND  PORTAL  VEINS.  By  Fbank  Champnbys,  B.A., 
Brasenose  CoUege,  Oxford. 

A  PEW  days  since  I  was  struck  by  the  appearance  of  the  veins  on 
the  deep  surface  of  the  Hectus  Abdominis,  in  an  aged  female  subject 
under  dissection  at  St  Bartholomew's  Hospital.  They  were  very 
varicose,  as  large  as  an  ordinary  cedar  pencil,  and  full  of  blood. 
They  formed  a  chain  from  the  lower  end  of  the  Rectus  to  the  Um- 
bilical fissure  of  the  Liver.  On  further  examination,  I  found  the 
deep  epigastric  vein  of  the  right  side  as  large  as  a  goose-quill,  ending 
below,  as  usual,  in  the  external  iliac  vein,  and  running  with  its 
artery  towards  the  Umbilicus ;  near  this  spot  one  branch  diverged 
and  entered  the  muscle  (no  doubt  to  anastomose  with  the  internal 
mammary),  while  the  other  ran  onward  and  communicated  freely 
opposite  the  Umbilicus  with  a  pervious  umbilical  vein,  which  ran 
into  the  left  division  of  the  Portal  vein.  As  this  trunk  passed  the 
Umbilicus,  it  was  joined  by  several  small  fibrous-looking  bands, 
some  of  them  still  vascular,  and  all  I  think  formerly  veins  fr^om 
the  abdominal  parietes.  Joining  with  the  large  trunk,  just  two 
inches  above  the  Umbilicus,  were  two  longer  cords  running  from 
the  Umbilicus  itself,  the  lumen  of  one  of  which  was  just  dis- 
tinguishable for  a  short  distance.  The  Dvxitua  Venosua  was  quite 
impervious,  the  liver  was  much  enlarged,  pale,  aud  marked  with 
adhesions. 

I  have  been  furnished  with  the  following  facts.  The  woman, 
aged  48,  was  admitted  into  the  Infirmary  of  the  Holbom  Union  in 
December,  1870,  suffering  from  jaundice,  clay-coloured  stools,  short 
dry  cough,  and  occasional  vomiting.  About  six  months  afberwards 
she  had  slight  ascites,  which  gradually  disappeared.  The  liver  was 
much  enlarged,  could  be  felt  below  the  ribs,  and  the  area  of  dulness 
was  considerably  increased.  There  was  no  tenderness  on  pressure  or 
symptom  of  obstruction.  There  had  been  more  or  less  discoloration 
of  ijie  skin  with  deittngement  of  the  liver  for  15  months,  and  she 
had  gradually  declined  in  health. 


Snpplemental  note  to  pp.  176  and  179  in  Vol.  vi.  of  this  Journal 

In  my  paper  on  the  Muscles  of  the  Chimpanzee  and  Annbis,  with  their 
nerves,  pp.  176  and  179,  I  used  the  expression  **Long  Coracoid  of  Birds, 
Monotremes  and  Beptiles." 

I  have  not  heard  that  this  has  given  rise  to  any  misapprehension,  but,  as  it 
is  better  to  avoid  the  possibility  of  mistake,  I  wish  to  state  that  I  used  those 
words  in  the  sense  of  **  prolonged  Coracoid,"  or  more  exactly  stiU  in  that  of 
"  distal  prolongation  of  the  Coracoid,"  that  part  namely  which  exists  as  bone 
in  Beptiles,  Birds  and  Monotremes,  but  in  animals  above  them  is  either  aborted 
or  represented  in  Ligament  only. 

The  expression  was  a  colloquial  one,  and  perhaps  as  correct  as  such  expres- 
sions usually  are;  the  words  would  have  been  better  printed  "  long  Coracoid" 
(with  a  small  I),  The  interest  of  this  ligamentous  band  consists  of  course  in 
the  fact  of  its  persistence  so  high  in  the  Animal  Kingdom.  The  Drill  {Man- 
drilla  Uucophaa)  was  the  highest  animal  in  which  it  had  previously  been 
found. 

See  Pagensteoher,  ZooL  Gart.,  April  1867,  p.  129. 
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A  communication  between  the  Portal  and  Epigastric  veins 
existing  as  a  small  branch  is  said  by  Luschka  (AncU,  ii.  339)  to 
be  normal  in  Man  even  when  adult,  and  in  most  Mammals.  He 
describes  it  under  the  name  of  "  Vena  pa/mmibilicalis,^^  which  runs, 
he  says,  into  the  Portal  vein  alongside  of  the  Umbilical  vein.  It 
sometimes  fuses  with  that  vein,  as  in  Bui"ow's  case  {MiiUer^s  Archiv, 
1838,  p.  44)  in  a  foetus,  as  in  Hyrtrscase  {(Esterreichische  Jahrbiiclier, 
XXVII.  6,  quoted  by  Theile)  in  an  Anencephalous  monster,  and  as  in 
my  case  quoted  above. 

In  an  exaggerated  condition  it  is,  I  believe,  somewhat  rare ;  in- 
stances of  its  eulargement  are  recorded  by  Monro  {Elements  of  Anatomy^ 
1825,  II.  282,  quoted  by  Henle,  Gefdsslehre,  p.  388);  by  Rokitansbf 
(Path,  Anat,  iv.  373,  under  the  name  of  "Caput  Medusae");  by 
Cruveilhier  from  a  case  of  Pegot's  (Anat  Path,  i.  PI.  6,  livraison  16, 
in  a  very  exaggerated  condition,  beautifully  drawn) ;  Meniere  (Arch, 
Gen.  de  Med.  x.  381,  8),  who  also  quotes  a  similar  case  of  Mannec*s 
which  he  saw ;  by  Serres  (Arch,  Gen.  de  Med,  Dec.  1823,  p.  633) ;  and 
Sappey  (Mem.  de  VAcad,  Roy,  de  Med,  xxiii.  270),  who,  however,  is 
wrong  in  asserting  that  this  vein  never  joins  the  Umbilical  vein  ;  for 
it  has  done  so  in  several  cases  quoted  above,  and  it  certainly  did  so 
in  mine.  In  this  collection  of  cases  the  amount  of  eulargement 
varied  much,  also  the  age  and  the  absence  or  presence  of  communi- 
oation  with  the  Umbilical  vein. 

To  this  head  ought  probably  to  be  referred  a  case  recorded  by 
Johannes  Henricus  Schulze  (Dissertatio  de  vasia  umbUicalibus 
natoTum  et  adidtorum,  De  Johanne  Henrico  Schulze  in  DiaptU, 
Anat,  Select,  V.  Albertus  Haller,  Gottingen,  MDCCL.) ;  but  this 
may  possibly  have  been  a  case  of  regurgitation  into  a  patent  um- 
bilical vein — "Mortuam  (inquit)  secui,  atque  primo  occurrit  vena 
umbilicalis  *  *  *  sanguinis  copia  turgida  atque  extensa,  in  qidbus- 
dam  locis,  ubi  hsec  vena  contorquebatur,  instar  varicum  tuberosa. 
Ilepar  justam  habebat  magnitudinem,  sed  erat  album,  tuberosum,  in- 
eequale,  durum  et  exsangue."  The  dissection  was  by  Volcherus  Coiterus. 

Schiff  developed  artificially  a  varicose  state  of  this  vein  by  tying 
the  portal  vein  in  Cats  (Cansta^tfs  Jahreshericht,  1862,  p.  127). 

From  a  comparative  anatomy  point  of  view  this  communication 
has,  from  the  first  tinies  of  its  being  observed,  been  compared  with 
the  Epigastric  vein  of  cold-blooded,  air-breathing  vertebrata,  and  to 
this  we  need  not  further  allude.  A  large  communication  between 
the  Epigastric  and  Umbilical  veins  is  described  as  normal  by  Serres 
and  Gratiolet  (Comptes  RenduSy  i^ii.  625),  in  a  Korqual  (Balsenoptera), 
and  they  infer  from  the  increasing  size  of  the  Umbilical  veio, 
as  it  approaches  the  Liver,  that  the  blood  sets  from  the  systemic 
to  the  Portal  system ;  this  enlargement,  however,  may  be  due  to 
Portal  regurgitation.  Iq  an  account  of  a  Seal  (Phoca  Vitulina, 
dissected  at  Oxford,  Sept.  1862,  and  described  in  a  note- book  there), 
I  find  that  the  Umbilical  vein  was  open  to  within  half-an-inch  of 
the  Umbilicus,  but  I  cannot  ascertain  whether  it  was  enlarged. 

The  development  of  the  Allantois  throws  the  greatest  light  on 
tbi^  connection  between  the  veins  of  the  anterior  abdominal  parietes 
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and  the  Umbilical  vein?,  for  the  Allantois  is  not,  as  formerly  stated, 
an  origiDally  hollow  budding  of  the  Intestine,  but  a  solid  outgrowth 
from  the  anterior  body- walls  (KoUiker,  UrUtoickelungsgeschichte^ 
pp.  106  and  420),  and  these  two  sets  of  veins  are  and  must  be  closely 
connected.  This  connection  has  been  described  by  KoUeston  in  the 
Tenrec  (Trcma.  Zool,  Soc.  June,  1863,  p.  288) ;  by  von  Baer  in  the 
Pig  and  Sheep  {Entioickelungsgeschichiey  pp.  214,  247-8,  258) ;  and 
by  Coste  in  the  Sheep  (Hist.  Gen,  et  partic.  de  DeveloppemerU,  PI.  iv. 
Figs.  1  and  2  u).  The  statement  of  Sappey  that  the  enlarged  com- 
municating vein  in  some  Liver  diseases  running  alongside  of  the 
Umbilical  vein  never  joins  that  vein  (p.  270)  is,  therefore,  improbable 
from  a  comparative  anatomy  point  of  view,  besides  being  an  incorrect 
statement  with  regard  to  Man.  He  even  asserts  (pp.  272  and  274) 
that  the  Umbilical  vein  receives  no  branches  in  its  course,  which  is 
untrue ;  in  the  case  I  have  recorded  the  small  fibrous-looking  bands; 
some  of  them  still  vascular,  were  no  doubt  the  same  branches  as 
those  described  in  other  animals  by  Bolleston,  Coste,  and  von  Baer. 
It  is  true  that  in  some  cases  (Sappey,  273)  the  Umbilical  vein  did 
coexist  without  fusion  with  this  other  trunk. 

The  distension  of  the  veins  of  the  abdominal  parietes  in  some 
Liver  diseases  has  been  often  observed,  as  by  Sappey  (p.  270) ; 
Frerichs  (Diseases  of  Liver,  ii.  40),  who  quotes  Sappey's  statement 
above  criticised,  and  in  other  obstructions  by  Hasse  (FcUh.  Anat. 
Diseases  of  Organs  of  Circulation  and  Kespiraiion,  p.  36). 

It  may  be  well  to  remark  that,  though  this  communication 
between  the  Epigastric  and  Portal  veins  is  the  channel  most  com- 
monly distended  in  Liver  diseases,  several  similar  ones  may  exist, 
as  mentioned  by  Frerichs,  and  might  become  varicose;  of  wluch  two 
only  will  be  here  noted.  The  furst  is  the  connection  between  the 
capsular  branches  of  the  Portal  vein  and  the  Phrenic  (i,e,  superior 
Phrenic,  or  **  pericardico  phrenic,**  as  shewn  by  the  statement  of 
Frerichs,  p.  41,  note,  that  the  blood  of  the  Phrenic  eventually 
joins  the  subclavian).  These  were  first  made  out  by  Kieruan 
(Phil,  Troms,  1833,  p.  732),  and  Frerichs  says  may  always,  in  newly- 
formed  adhesions  of  the  Liver  to  the  Diaphragm  or  Abdominal 
walls,  be  injected  through  the  Portal  vein.  The  second  is  the 
communication,  rendered  probable  by  a  case  of  Reynard's  (Journ, 
Hebd,  1829,  quoted  by  Hasse,  p.  36),  between  the  Phrenic 
(t.6.  superior  Phrenic)  and  great  Coronary  vein,  in  cases  of 
obliteration  of  the  descending  Vena  cava,  especially  with  closure 
of  the  Vena  agygos.  This  is  illustrated  by  the  presence  of  such  a 
vein  in  the  Rat  described  by  RoUeston  (Forins  of  Animal  Life, 
p.  3  and  171  q),  running  from  the  fatty  tissue  in  the  process  of 
serous  membrane  which  connects  the  apex  of  the  Pericardium  with 
the  Diaphragm,  along  the  Pericardium  to  end  in  the  left  Vena  cava 
descendens. 

Lastly,  it  is  dangerous  to  deny,  as  Sappey  has  done,  the  possibility 
of  connection  between  any  contiguous  sets  of  vessels,  and  for  this 
point  I  would  refer  to  some  remarks  by  Turner  in  Brit,  and  For, 
Med.  Ch,  Rev,  xxxii.  227. 


NOTES  OF  MYOLOGICAL  PECULIARITIES.  By  S.  Mes- 
senger Bradley,  F.R.C.S.,  Lecturer  on  Comparative  AncUomj/, 
Royal  School  of  Medicine  and  Surgery,  Manchester, 

The  following  myological  peculiarities  were  met  with  in  one  of  the 
subjects  dissected  in  the  Manchester  School  during  the  session 
1871—72. 

Muscles  of  the  Head  and  Neck,  Both  digastric  muscles  had 
double  anterior  bellies,  the  innermost  two  of  opposite  sides  decus- 
sating before  passing  to  their  insertion,  the  right  passed  over  the  left 
belly  to  be  inserted  into  the  under  surface  of  the  symphysis  meoti 
on  the  left  side,  while  the  left  one  crossed  to  the  right  side. — Cleido 
occipitalis,  A  very  well-developed  instance  of  this  curious  muscle 
was  met  with  on  the  left  side.  It  corresponded  very  closely  with  the 
muscle  so-called  and  figured  by  Prof.  Wood,  Froc,  R.  S,,  June  18, 
1868.  A  muscular  slip,  about  three-quarters  of  an  inch  wide,  arose 
from  the  tip  of  the  sternum,  and  joined  a  broad  muscle  which  sprang 
from  the  middle  third  of  the  clavicle  about  two  inches  higher  up; 
the  single  resulting  muscle  passed  obliquely  upwards  to  be  inserted 
into  the  occipital  bone.  Beneath  this  muscle,  and  forming  an  acute 
angle  with  it,  a  strong,  thick  muscle,  about  three-fourths  of  an  inch 
wide,  sprang  from  the  sternal  end  of  the  clavicle,  and  passed  to  be 
inserted  into  the  mastoid  portion  of  the  temporal  bone.  The  two 
muscles,  the  sterno-cleido  occipitalis  and  the  cleido-mastoideuSj  were 
perfectly  separate  throughout  their  extent.  Professor  Wood  points 
out  that  a  similar  arrangement  is  met  with  in  "the  Marmot, 
Polecat,  Genette,  and  striped  Hysena,  and  to  a  less  extent  in  the 
Coati." — Depressor  Thyroidece,     A  small  muscle,  having  the  above- 


mentioned  action,  arose  from  the  lower  border  of  the  first  Tracheal 
ring,  and  passed  vertically  upwards  over  the  Cricoid  cartilage  to  be 
inserted  into  the  lower  border  of  the  Thyroid  cartilage.  It  was  quite 
distinct  from  the  Crico-Thyroid,  of  which  Professor  Wood  regards  it 
as  a  derivative.  There  was  a  well-developed  Kerato-cricoideus  on  the 
same  side. — Omo  Hyoid,  The  Omo  Hyoid  on  the  right  side  had  two 
anterior  bellies,  each  fully  equal  to  an  average  sized  Omo  Hymd. 
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The  sii[>emumeraiy  belly  sprang  from  the  tip  of  the  great  comn  of 
the  Os  Hyoides,  (The  braaoh  of  deacendena  noni  which  supplied  this 
muscle  was  joined  by  a  twig  from  the  second  cervical  nerve.) 

Muicles  of  Truvi  A  large  well-defined  Rectvs  Stemalia  was 
present  on  one  side  (the  nglit)  attached  above  to  the  thoracic  fescia, 
to  the  manubrium  of  the  bternum  and  to  the  costal  cartilages  of  the 
three  upper  riba. 

Muscleg  of  the  upper  extremitij  The  only  muscular  peculiarity 
of  any  importance  consisted  in  the  presence  of  an  additional  eictenaor 
leotruii  intemodii  poUicts  It  sprang  from  the  ulna  and  the  inter- 
osseous membrane  immediately  below  the  origin  of  the  ordinary 
muscle,  alongside  of  which  it  ran  to  its  insertion  into  the  terminal 
phalange  of  the  thumb  Ii  was  present  on  both  sides.  All  the 
muscles  of  the  thumb  were  unusially  laige  and  well -developed. 

Muscles  of  the  lousr  extremity  — Abductor  os»U  metatarsi  quinti. 
In  each  foot  a  strong    thitk  muscle  lay  immediately  beneath  the 


Fkxor  aceessorvus,  taking  origin  from  the  under  surface  of  the  Cal- 
caueiim,  reaching  from  the  tuberosities  behind  to  the  margin  of  the 
groove  for  the  Peroneus  longus  in  front,  and  lapping  round  the  side 
of  the  bone  was  inserted  into  the  base  of  the  metatarsal  bone  of 
the  little  toe.  This,  which  was  by  far  the  most  interesting  muscle 
met  with  in  the  subject,  derives  importance  from  the  fact  tliat  it  is 
a  true  homologue  of  a  muscle  always  present  in  the  foot  of  the 
Anthropomorpha,  though  hitherto  not  recorded,  so  far  as  I  know,  as 
having  been  noticed  in  the  foot  of  man.  The  evolution  argument 
gains  in  weight  and  worth  from  the  record  of  such  cases  as  these,  and 
it  is  chiefly  ae  bearing  on  this  question  that  T  have  ventured  to  report 
these  short  notes. 


NOTE  UPON  KRYPTOPHANIC  ACID.  By  Akchibald  Liver- 
siDGE,  AssocicUe  of  the  Royal  School  of  Minea^  Scholar  of  Christ 8 
GollegCy  Gamb. 

The  following  attempts  to  prepare  Kryptoplianic  acid  from  urine 
were  made  by  the  author  at  the  suggestion  of  Dr.  M.  Foster.  The  pro- 
cesses for  its  preparation  and  puritication,  given  by  Dr  Thudichum  in 
the  Journal  of  the  Comical  Society  for  April,  1870,  were  followed  as 
faithfully  as  possible;  and,  as  will  be  seen,  whenever  any  departure 
was  made,  which  was  never  great,  such  deviation  is  clearly  stated. 
Three  distinct  attempts  were  made — one  upon  a  quantity  of  four 
gallons  of  urine,  and  two  upon  batches  of  seven  or  eight  gallons  each, 
and  with  the  like  results  in  each  case. 

1.     Preparation  of  the  crude  Calcium  Salt 

The  fresh  urine  (from  Addenbrx>oke's  Hospital)  was  treated  with 
milk  of  lime  to  alkalinity;  filtered,  and  evaporated  down.  During 
this  concentration  the  urine  acquired  an  acid  reaction,  so  in  the 
second  and  third  trials  the  deposit  which  had  formed  was  filtered  o£^ 
and  the  filtrate  again  rendered  alkaline  with  clear  lime  water,  when  a 
pale  brown  precipitate  was  thrown  down  (the  precipitate  consisted 
mainly  of  phosphate  and  sulphate  of  lime,  together  with  some  car- 
bonate). After  removal  of  the  precipitate  by  filtration  the  fiuid  was 
faintly  acidified  with  acetic  acid  and  further  concentrated  until  crystal- 
line crusts  formed. 

It  was  then  allowed  to  stand  some  time,  and  the  dark  brown  syrup 
then  filtered  off.  The  syrup  was  then  shaken  in  a  stoppered  bottle 
with  five  volumes  of  strong  spirit  (of  about  92  per  cent.),  when  a  dark 
brown,  fiaky,  adhesive  precipitate  was  produced.  The  spirit  poured 
off  from  this  was  highly  coloured,  a  dark  brown,  so  the  precipitate 
was  washed  with  spirit  until  it  no  longer  gave  up  colouring  matter; 
the  bottle  and  the  precipitate  were  then  warmed  and  the  spirit  given 
out  poured  away  from  this  crude  calcium  kryptophanate. 

Two  of  the  methods  given  for  its  purification  were  emplpyed, 
viz.  by  copper  acetate,  and  by  lead  acetate. 

2.     Purification  by  Copper  Acetale, 

To  the  aqueous  solution  of  the  above  crude  calcium  kryptophanate 
an  excess  of  copper  acetate  was  added,  when  a  voluminous  dirty 
bluish  green  precipitate  was  thrown  down,  and  a  dark  sap  green 
solution  was  formed;  to  the  filtrate  seven  or  eight  volumes  of  92  per 
cent,  spiiit  were  added,  when  a  greenish  precipitate  ensued :  this  was 
filtered  off  and  washed  with  spirit,  and  then  dissolved  in  water  and 
decomposed  by  a  current  of  sulphuretted  hydrogen,  so  as  to  procure 
free  kryptophauic  acid  :  the  copper  sulphide  was  then  filtered  off  and 
the  filtrate  evaporated  down  over  the  water  bath. 
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3.    Properties  of  the  Kryptophanic  Add  thus  procured. 

On  evaporation  down  to  dryness  a  dark  brown  distinctly  crystal- 
line mass  was  obtained,  bearing  no  resemblance  to  Dr  Thudichum^s 
description  of  kryptophauic  acid,  viz. : — "a  transparent,  amorphous, 
gummy  solid  mass,  almost  or  entirely  colourless." 

The  brown  crystalline  mass  obtained  was  partly  soluble  in  water; 
some  white  crystals,  which  did  not  dissolve,  proved  on  examination  to 
consist  of  calcium  sulphate.  ♦ 

The  aqueous  extract,  when  treated  with  spirit,  furnished  a  pre- 
cipitate, as  is  stated  of  kryptophanic  acid;  this  precipitate  was  of  a 
dirty  grey  colour,  and  as  it  did  not  much  correspond  in  appearance  with 
Dr  Thudichum's  kryptophanic  acid,  it  was  at  once  analyzed  and  found 
to  consist  mainly  of  potassium  phosphate,  some  calcium  sulphate,  a 
little  sodium,  and  a  mere  trace  of  organic  nitrogenous  matter. 

It  is  likewise  stated  that  ether  produces  a  frash  precipitate  in  the 
aqueous  solution  after  the  one  caused  by  alcohol  has  been  deposited; 
therefore  after  the  above  precipitate  had  been  filtered  off,  ether  was 
added,  when  a  very  slight  cloudiness  was  produced  at  the  line  of 
junction,  but  it  was  much  too  small  to  examine;  it  was,  however, 
filtered  off  and  the  solution  evaporated  down  on  a  water  bath,  when  a 
dark  treacly  residue,  containing  a  few  crystals,  thin  plates,  was  left. 

When  a  portion  of  this  residue  was  heated  on  platinum  foil,  it 
carbonized,  gave  off  an  ammoniacal  odour,  and  finally  left  a  white 
fusible  ma^'S  containing  phosphonc  and  sulphuric  acids,  a  large 
quantity  of  potassium  and  a  trace  of  sodium  ;  calcium  was  absent,  so 
that  excepting  in  this  last  particular  its  composition  much  resembled 
that  of  the  precipitate  produced  by  alcohol  in  the  aqueous  solution  of 
the  so-called  kryptophanic  acid. 

Another  portion  of  this  residue  was  decolourized  by  means  of 
animal  charcoal,  and  on  evaporation  to  dryness  this  likewise  contained 
a  certain  proportion  of  nitrogenous  organic  matter,  phosphoric  and 
sul]>huric  acids,  and  a  large  proportion  of  potassium. 

Uric  acid  was  tested  for,  but  found  to  be  absent. 


4.     Purijication  by  Lead  Acetate, 

An  aqueous  solution  of  the  crude  calcium  salt  was  mixed  with  an 
excess  of  a  nearly  saturated  solution  of  neutral  lead  acetate  in  water, 
shaken  in  stoppered  bottles  and  filtered ;  a  dark  coloured  voluminous 
precipitate  was  left  on  the  filter  whilst  a  nearly  colourless  filtrate 
passed  through. 

This  filtrate  was  then  mixed  with  eight  or  nine  volumes  of  92 
per  cent,  spirit,  when  a  whitish  precipitate  ensued;  this  was  washed 
with  plenty  of  spirit,  slightly  with  water  and  then  again  with  spirit, 
it  was  then  at  once  decomposed  by  sulphuretted  hydrogen,  the  lead 
sulphide  was  filtered  off  and  the  filtrate  evaporated  down  over  water, 
when  a  dark  brown  glossy  residue  was  left,  like  treacle  ;  this  was 
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soluble  in  water:  its  aqueous  solution,  like  that  of  the  so-called 
kryptophanic  acid  obtained  on  decomposing  the  copper  salt,  yielded 
a  precipitate  with  alcohol,  which  precipitate  likewise  consisted  mainly 
of  potassium  phosphate,  calcium  sulphate,  &c.  j  the  filtrate  also  con- 
tained the  same  salts,  together  with  some  nitrogenous  organic  matter 
of  a  dark  colour. 

From  the  foregoing  it  will  be  seen  that  in  every  case  I  obtained 
precipitates,  &c.,  answering  to  those  described  by  Dr  Thudichum,  but 
that  on  examination  they  were  found  not  to  be  pure  definite  com- 
pounds, but  were  evidently  mixtures  of  various  bodies,  and  these 
mostly  inorganic,  as  is  especially  seen  in  the  precipitate  produced  by 
alcohol  in  the  aqueous  solution  of  what  should  have  been  Krypto- 
phanic acid. 

The  percentage  compositions  of  the  various  salts  were  not  deter- 
mined because  it  was  useless  to  make  quantitative  analyses  of 
obviously  impure  bodies ;  but  I  may  state  that  one  specimen  of  what 
should  have  been  copper  kryptophauate  yielded  27 '73  per  cent.  Cu, 
answering  to  the  27*50  per  cent,  of  Dr  Thudichum's  determinatioDS, 
but  that  after  washing  out  the  soluble  impurities  with  hot  water  the 
precipitate  was  only  equal  to  23*35  per  cent,  of  Cu. 

A  small  quantity  of  the  copper  kryptophanate  furnishing  these 
results  gave  a  well-marked  potassium  spectrum;  the  products  fur- 
nished on  decomposition  by  sulphuretted  hydrogen  have  already 
been  detailed. 

The  numerical  data  are  as  follow: — '1280  gnti.  of  the  copper 
kryptophanate  yielded  on  ignition  '0445  grm.  residue  =  27*73  per  cent. 
Cu,  but  this  after  washing  was  reduced  to  '0375  grm.  =  23*35  per 
cent.  Cuj  therefore  there  was  27*73  —  23*35  =  4*38  per  cent,  of  soluble 
impurity  still  present  after  ignition,  and  removed  by  the  washing 
water. 

There  may  be  several  explanations  of  this  discrepancy  between 
my  results  and  those  of  Dr  Thudichum,  either  that  the  processes  for 
the  purification  of  the  different  salts  are  not  given  in  sufficient  detail, 
for  the  writer  was  careful  to  follow  the  directions  furnished  with  the 
utmost  faithfulness,  or  that  kryptophanic  acid  does  not  exist  in  all 
samples  of  human  urine,  or  in  but  such  small  quantities  that  it  cannot 
be  well  detected  ;  but  then  Dr  Thudichum's  remark  is  hardly  recon- 
cilable with  this,  that  it  is  necessary  to  make  a  correction  for  Kryp- 
tophanic acid  in  determinations  of  urea — although  in  his  reply  to 
Dr  Pircher  (in  Centralhlatt  f,  d.  Med.  Wissens.  10  Feb.,  1872)  he 
says  that  eight  pounds  of  urine  is  too  small  a  quantity  from  which 
to  separate  the  acid  and  its  salts. 

In  reference  to  the  decomposition  of  the  copper  salt  by  means  of 
sulphuretted  hydrogen,  Dr  Thudichum  says,  in  the  same  reply,  that 
it  is  not  wholly  decomposed  by  that  gas,  but  this  will  hardly  affect 
the  presence  of  such  impurities  as  potassium,  phosphoric  acid,  &a 

It  is  rather  to  be  regretted  that  we  have  not  been  furnished  with 
any  information  respecting  the  precipitates  produced  on  the  addition 
of  copper  or  lead  acetate  to  the  concentrated  urine  and  termed  basic 
salts,  for  the  examination  of  these  may  throw  light  upon  the  matter. 


TRICHINA  SPIRALIS  IN  THE  MUSCLES  OF  THE  RAT.  425 

In  conclusion  I  beg  to  tender  my  thanks  to  Dr  Foster  for  the 
very  great  help  which  he  has  given  me  by  his  advice  and  other 
assistance  throughout  the  investigation. 

Trinity  College  Physiological  Laboratory,  Cambridge, 
Apnl,  1872. 


NOTE  ON  THE  PRESENCE  OF  TRICHINA  SPIRALIS  IN 
THE  MUSCLES  OF  THE  RAT.  By  A.  B.  Stirling,  As- 
sistant  in  the  Anatomical  MudeuTrif  University  of  Edinburgh, 

About  the  middle  of  February  I  captured  alive  a  member  of  a  brood 
of  rats,  that  had  infested  the  cellar  of  the  college-building  below  the 
Anatomical  Museum.  It  was  about  four  months  old  and  a  male, 
nearly  full  grown,  was  plump,  sleek  in  coat,  lively  and  vicious. 
After  removing  the  head,  and  treating  it  with  the  intention  of  making 
preparations  of  the  internal  ear,  I  proceeded  three  weeks  afterwards  to 
manipulate  the  head,  bisecting  it  just  behind  the  eyes.  On  examining 
the  freshly  cut  muscles  of  the  face  and  tongue,  I  observed  them  to 
possess  an  unusual  mottled  appearance,  which,  on  microscopic  exami- 
nation, was  seen  to  be  caused  by  the  presence  of  multitudes  of  the 
Trichina  Spiralis  enclosed  in  their  characteristic  cysts. 

The  anterior  portion  of  the  tongue  in  front  of  the  frsenum  was 
then  removed;  it  weighed  exactly  five  grains,  aud  was  firm  and  com- 
pact. From  it,  by  means  of  my  section  cutter,  I  obtained  108 
longitudinal  sections ;  on  examiniug  50  of  those  taken  at  random,  and 
carefully  counting  the  number  of  Trichinae  in  each,  I  ascertained  the 
average  in  each  section  to  be  30,  or  3240  in  the  108  sections.  As, 
however,  the  knife  may  have  divided  some  of  the  worms,  so  as  to  leave 
a  portion  in  more  than  one  section,  we  may  in  order  to  be  within  the 
mark  assume  that  there  were  not  more  than  ten  in  each,  which 
would  give  1080  in  this  small  portion  of  the  tongue. 

The  back  part  of  the  tongue  was  next  divided  in  the  transverse 
direction,  and  218  sections  obtained.  On  examining  50  of  those 
sections,  also  taken  at  random,  I  found  the  average  number  of  Tri- 
chinae in  each  to  be  34,  or  7412  in  all.  Assuming,  however,  as  before, 
that  owing  to  the  division  of  some  of  the  parasites  in  making  the 
section  there  were  only  ten  in  each  slice,  this  would  give  2470  or 
3550  in  the  entire  tongue.  All  the  other  muscles  of  the  head  and 
face  were  similarly  and  quite  as  extensively  afiected;  for  example, 
one  of  the  oblique  muscles  of  the  eye,  measuring  ^th  of  an  inch 
in  length  and  ^th  in  breadth,  showed  as  many  as  18  worms  in  situ. 

The  cysts  were  of  the  usual  oblong  ovoid  form,  the  length  of  the 
cyst  being  equal  to  twice  its  breadth ;  the  outer  surface  of  the  walls  of 


426  MB  STIRLING.     TRICHINA  SPIRALIS,  &C. 

the  cysts  was  smooth,  and  the  cysts  for  two-thirds  of  their  length  were 
in  apposition  with  the  muscular  fibres  which  firmly  adhered  to  them. 

The  inner  surface  of  the  walls  of  the  cysts  was  granular,  and 
irregular,  fitting  to  the  coil  of  the  worm,  which  varied  in  every  indi- 
vidual, suggesting  freedom  of  motion,  and  change  of  position  within 
the  cyst.  A  delicate  fibrillated  process  was  attached  to  each  of  the 
conical  ends  of  the  cysts,  passing  outwards  between  the  layers  of 
fibres,  which  were  forced  aside  during  the  growth  of  the  cysts,  and  the 
processes  were  gradually  lost  in  the  intervals  between  the  muscular 
fibres  thus  thrust  asunder.  The  walls  of  the  cysts  were  about  equal 
in  thickness  to  the  breadth  of  a  muscular  fibre,  quite  transparent  and 
free  from  any  calcareous  deposit 

The  muscular  fibres  were  beautifully  striated,  and  showed  no  trace 
of  fatty  or  other  degeneration,  and  the  fibres  in  contact  with  the 
cysts  were  as  distinctly  striated  as  those  at  a  distance.  I  greatly 
regret  that  in  ignorance  of  the  presence  of  trichinae  in  this  rat  at  the 
time  of  capture,  I  destroyed  the  carcase,  and  thereby  lost  the  oppor- 
tunity of  observing  whether  the  worms  in  the  free  condition  occupied 
the  intestinal  tract. 

The  cellar  in  which  the  rat  was  reared  is  that  in  which  the  d^iis 
of  the  bodies  used  for  dissection  is  kept  previous  to  burial,  and  it  is 
possible  that  the  rat  may  have  fed  upon  the  fiesh  of  some  of  the 
subjects.  During  the  present  session,  however,  and  for  some  four  or 
five  years  past  no  trichinized  body,  so  far  as  was  ascertained 
during  the  dissection,  was  admitted  into  the  practical  rooms,  and 
there  is  no  direct  proof  therefore  that  the  animal  could  have  been 
infected  irom  eating  trichinized  human  fiesh.  Still,  it  is  w^  known 
that  trichina  cysts  are  not  readily  recognised  by  the  naked  eye  unless 
they  or  their  contents  have  reached  a  certain  stage  of  calcareous  de- 
generation, so  that  there  is  always  a  possibility  of  overlooking  these 
cysts  even  in  a  body  subjected  to  the  close  scrutiny  of  the  dissecting 
room. 


NOTE  ON  THE  TERMINATION  OF  THE  THORACIC  DUCT 
ON  THE  RIGHT  SIDE.  By  M.  Watson,  M.D.,  Demonstra- 
tor 0/ Anatomj/,  University  0/  Edinburgh, 

The  entrance  of  the  Thoracic  duct  into  the  junction  of  the  subclavian 
and  internal  jugular  veins  of  the  right  side  seems  to  be  of  sufficient 
rarity  to  justify  the  publication  of  the  present  case.  Cases  more  or  less 
resembliug  this  have  indeed  been  recorded  by  Meckel*,  Cruickshank", 
Fleischmann',  Todd*,  Fyfe*  and  Allen  Thomson *;  but  in  none  of 
these,  however,  is  there  a  precise  description  of  the  relations  of  the 
anomalous  duct  to  the  neighbouring  structures. 

The  duct  under  consideration  was  found  in  the  course  of  the  dis- 
section of  a  female  subject  in  the  Anatomical  Rooms  of  the  University, 
last  year.  It  commenced  in  the  usual  position  of  the  receptaculum 
chyli,  in  /ront  of  the  second  lumbar  vertebra,  by  the  junction  of 
several  small  branches.  It  then  passed  through  the  aortic  opening  of 
the  diaphragm,  having  the  aorta  on  its  lefb,  the  vena  azygos  major  on 
its  right)  these  relations  remaining  the  same  as  high  as  the  interver- 
tebral cartilage,  between  the  tenth  and  eleventh  dorsal  vertebrae. 
Opposite  the  twelfth  dorsal  vertebra,  it  received  several  small,  and  a 
single  large  branch  from  the  left  side  of  the  lumbar  portion  of  the 
column.  Above  the  cartilage  before  mentioned,  the  duct  crossed  from 
left  to  right  of  the  vena  azygos,  maintaining  this  position  as  high  as 
the  fifth  dorsal  vertebra,  where  it  again  crossed  in  front  of  the  vein 
and  spinal  column,  lying  in  relation  to  the  posterior  surface  of  the 
oesophagus,  as  well  as  to  the  third  part  of  the  arch  of  the  aorta.  It 
then  passed  along  the  left  side  of  the  oesophagus,  as  high  as  the 
second  dorsal  vertebra,  when  it  again  crossed  the  vertebral  column 
obliquely,  from  left  to  right,  lying  between  the  oesophagus  and  longus 
colli  muscle,  so  as  to  reach  the  level  of  the  sixth  cervical  vertebra. 
Here,  arching  above  the  level  of  the  first  part  of  the  subclavian 
artery,  it  turned  downward  and  outward  to  open  into  the  right  internal 
jugular  vein  previous  to  its  junction  with  the  subclavian. 

"When  in  the  cervical  region,  it  rested  successively  on  the  longus 
colli  muscle,  the  vertebral  vein,  the  origin  of  the  inferior  thyroid 
artery,  the  anterior  scalene  muscle  and  the  phrenic  nerve,  having  in 
front  of  it  the  oesophagus,  trachea,  vagus,  and  recurrent  nerves  of  the 
right  side.  A  well-developed  valve  defended  the  entrance  into  the 
jugular  vein.  Although-  a  carefril  dissection  was  made  on  the  left 
side,  no  lymphatic  trunk  could  be  discovered  there.  With  reference 
to  the  vascular  trunks,  no  deviation  of  any  importance  was  observed, 
except  the  somewhat  higher  position  than  usual  of  the  left  innominate 

^  Diss.  Epist.  ad  Haller. 

*  AnaUywy  of  the  AhsorUng  Vessels, 
'  Leichen  offnungen. 

*  Cycl.  of  Anat.  and  Phys.  iii. 

*  A  Compendium  of  the  Anatomy  of  the  Human  Body, 

*  Quain's  Anatomy ^  7th  edition. 
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vein,  which,  in  passing  from  left  to  right  to  unite  with  its  fellow  of 
the  opposite  side,  lay  altogether  above  the  upper  border  of  the  sternum, 
and  consequently  in  the  region  of  the  neck. 

If  now  we  compare  the  various  cases  on  record,  we  find  that  those 
of  Fleischmann,  Todd  and  Allen  Thomson,  were  accompanied  by 
certain  vascular  peculiarities ;  in  the  two  first  the  right  subclavian 
came  off  from  the  trunk  of  the  aorta,  while  in  the  last  there  was  a 
right  aortic  arch.  No  such  vascular  anomalies  are  recorded  in  the 
cases  of  the  other  authors. 

Cruickshank  states  that  "sometimes  the  thoracic  duct  is  inserted 
into  the  right  subclavian  vein,  and  then  the  trunk  of  the  absorbents 
of  the  left  side  in  every  respect  resembles  the  ordinary  appearance  of 
that  of  the  right  side."  Now,  we  have  seen  that  there  was  no  lymph- 
atic duct  of  the  left  side  in  the  present  case,  and  consequently  must 
conclude  that  a  single  thoracic  duct  received  the  absorbents  of  the 
whole  body.  This  case,  therefore,  resembles  more  closely  that  recorded 
by  Fyfe  than  any  of  the  others,  differing  only  in  this,  that  whilst  in 
his  case  the  duct  crossed  in  frcynl  of  the  large  vessels  at  the  root  of 
the  neck,  in  the  one  under  consideration  it  passed  6eAiW  these.  With 
the  exception  of  trifling  differences  of  relation  entailed  by  this,  the 
two  are  in  all  essential  particulars  similar  cases. 


NOTE  OF  AN  ABNORMALITY  IN  THE  HUMAN  DENTAL 
SERIES.     By  John  C.  Galton,  M.A.,  F.L.S. 

The  following  interesting  and  somewhat  rare  abnormality  in  the 
human  dental  series  occurred  in  a  yoimg  man,  of  about  one-and- 
twenty  years,  who  had  died  of  variola  in  the  Allgemeine  Kranken- 
haus  in  Vienna. 

Incisors  regular  and  of  normal  shape.  Right  canine  crowded 
out  by  first  premolar  and  appearing  through  the  gum  just  above  the 
supplanting  tooth.  Left  canine  in  normal  position.  Immediately 
behind  the  two  median  incisors  had  been  two  supernumerary  teeth, 
reminding  one  of  the  posterior  pair  of  small  incisors  in  the  Leporidoi 
among  Rodentia.  The  right  one  had  been  extracted,  a  deep  single 
alveolus  being  left  to  view;  while  the  other,  which  resembled,  in 
shape  the  two  canines,  remained  in  situ. 

Nothing  anomalous  in  teeth  of  lower  jaw,  or  in  remaining  teeth 
in  upper  jaw.     The  wisdom  teeth  in  the  latter  had  been  already  cut 

JOHN  C.  GALTON,  M.A.,  F.L.S. 

Vienna,  Feb,  5,  1872. 
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Since  the  foregoing  note  was  written,  I  have  had  opportunity  of 
looking  up  the  literature  of  the  subject.  This,  however,  is  somewhat 
meagi^e,  and  is  mostly  to  be  found  in  the  pages  of  the  Transactions  of 
the  Odontological  Society/,  In  Vol.  ii.  1st  series  of  the  above  publica- 
tion, Mr  J.  N.  Manton,  in  "A  statistical  account  of  1500  permanent 
teeth  removed,  from  various  causes,  at  the  Middlesex  Hospital,  be- 
tween Oct.  1856  and  Dec.  1857,"  mentions  (p.  28)  that  six  super- 
numerary teeth  had  been  extracted  during  this  period.  This  distri- 
bution was  as  follows : 

1.  Man,  set.  25,  two  such  teeth,  situated  behind  upper  central 
incisors. 

2.  Girl,  set.  16,  two  perfectly  formed  supernumerary  lateral 
incisors,  placed  behind  normal  lateral  incisors,  upper  jaw. 

3.  Girl,  get.  12,  supernumerary  tooth  behind  left  lateral  incisor, 
lower  jaw. 

4.  Girl,  set.  17,  supernumerary  tooth  between  central  incisors, 
upper  jaw. 

5.  Girl,  set.  16,  supemumeraiy  tooth  between  lateral  incisor  and 
canine,  left  side,  upper  jaw. 

[This  makes  seven  in  total  and  not  six  as  above  stated.] 

Mr  Tomes  (op.  cit.  Vol.  in.  1st  series,  p.  282)  read  a  case  before 
the  Society,  reported  by  Mr  Tellander  of  Stockholm,  describing  an 
enlargement  of  the  right  maxilla  containing — not  reckoning  lost 
teeth — 28  teeth  or  cusps  attached  and  unattached.  On  this  side  of 
the  jaw  the  canine,  both  premolars,  and  the  first  molar  were  absent. 
As  the  temporary  teeth  had  not  attracted  attention,  it  may  be  pre- 
sumed that  they  were  normal  in  number  and  arrangement  After 
the  evacuation  of  the  cyst  containing  the  rudimentary  teeth,  a 
supernumerary  tooth  (exact  site  not  mentioned)  and  a  bicuspid  made 
their  appearance  in  the  same  spot  as  the  swelling. 

Mr  S.  Longhurst,  in  a  paper  entitled  "  Lateral  Abnormalities," 
(op.  dt.  1st  series,  Vol.  v.)  remarks  thus  (p.  90) :  "in  three-fourths  of 
the  cases  of  supernumerary  teeth  I  have  seen  or  heard  of,  I  have 
noticed  that  the  intruder  has  generally  presented  itself  in  this 
locality,  namely,  before,  between,  or  behind  the  centrals  and  canines. 
And,  lastly,  that  supernumerary  teeth,  although  occasionally  simu- 
lating bicuspids  and  dwarfed  molars,  yet,  as  a  rule,  more  closely  resem- 
ble, in  size,  position  and  figure,  mal-formed  laterals,  than  any  other 
class  of  teeth." 

Prof.  Owen,  in  his  Odontography  (Vol.  I.  p.  410)  mentions  that 
Cuvier  has  figured  the  jaw  of  a  young  Kabbit,  before  the  deciduous 
hinder  incisors  were  shed,  in  which  six  incisors  were  present  in  the 
upper  jaw.  This  Prof.  Owen  regards  as  "  interesting  both  as  a  transi- 
tory manifestation  of  the  unusual  number  of  incisor  teeth  in  the 
mammalian  series,  and  as  it  elucidates  the  disputed  nature  of  the 

VOL.  VI.  29 


430   MR  GALTON.    ABNORMALITY  IN  THE  HUMAN  DENTAL  SERIES. 

great  anterior  scalpriform  teeth."     (See  also  PL  104,  fig.  5,  Atlas  of 
"  Odontography.") 

All  these  cases,  together  with  the  one  just  described  by  me,  seem 
to  point  pretty  clearly  to  the  fact  that  the  seat  of  election  of  such 
supernumerary  teeth  is  the  intermaxillary  bone.  The  next  question 
is,  Is  there  anything  either  in  the  structure,  shape,  or  development  of 
this  bone,  which  would  favour  such  excentricities  of  gi^owth  ? 

There  may  yet  be  some  who  will  see  in  this,  as  did  Prof.  Owen 
in  the  case  of  the  Rabbit,  a  struggle,  often  very  ineffectual  it  is  true, 
after  "adherence  to  type;"  but  such  explanation  will  not  satisfy  all 
inquirers. 

When  it  is  remembered  that  the  existence  of  a  tooth,  seeing  that 
it  is  no  periosteal  product,  depends  upon  the  formative  activity  of  the 
gum — of  which  the  sharks,  perhaps,  afford  the  best  and  most  striking 
instance — and  not  upon  the  subjacent  bone  in  which  it  is  finally 
implanted,  it  will  appear  almost  useless  to  look  for  any  solution  of 
the  question  in  the  history  and  peculiarities  of  development  of  each 
tooth-bearing  bone,  the  more  so  when  it  is  borne  in  mind  that  certain 
bones  which  are  destitute  of  teeth  in  some  vertebrata,  e.  g.  the  vomer 
and  basi-occipital,  carry  teeth  in  others. 

It  cannot,  however,  be  overlooked  that  by  far  the  majority  of 
cases  of  supernumerary  teeth  occur  in  the  upper  jaw,  and  furlier, 
that  no  case,  as  far  as  I  am  aware,  has  been  recorded  in  which  they 
have  been  associated  with  teeth  which  have  had  no  milk  precursors, 
i.e.  true  molars. 

It  is  to  be  hoped,  therefore,  that,  for  want  of  a  better  reasoD, 
it  will  not  be  deemed  un  philosophical  to  regard  the  question  merely 
as  one  of  opportunity — I  mean  that,  with  regard  solely  to  the  upper 
and  lower  jaws,  the  former,  from  the  palatal  expansions  of  its  maxil- 
lary and  intermaxillary  factors,  offers  a  wider  field  for  the  formative 
excentricities  of  the  gum  than  the  latter  with  its  narrow-edged  bony 
hoop  j  while,  as  regards  the  true  molars  and  those  teeth  which  have 
had  a  "milk",  ancestry,  the  formative  tendency  of  that  part  of  the 
gum  which  gives  rise  to  the  former  seems  less  apt  to  run  riot — why, 
I  can  offer  no  suggestion — than  that  which,  by  a  process  of  gemma- 
tion which,  as  can  readily  be  imagined,  is  capable  of  becoming  carried 
to  an  excess,  normally  provides  two,  but  only  two,  generations  of 
teeth. 

J.  C.  G. 


REVIEWS  AND  NOTICES  OF  BOOKS. 

Homdbuch  der  Lehre  von  den  Geweben  des  Menschen  und  der 
Thiere. — Herausgegeben  von  S.  Stricker,  V.  Lieferung,  Leipzig, 
1872.— This  part  completes  the  issue  of  the  very  excellent  Manual 
of  Histology,  which  has  been  prepared  under  the  editorial  superin- 
tendence of  Prof.  Stricker.  It  contains  elaborate  articles  on  the 
Organs  of  Sense,  in  which  the  Retina  is  described  by  Max  Schultze, 
the  Membranous  Labyrinth  by  RUdinger,  the  Cochlea  by  Waldeyer, 
the  Lymphatics  of  the  Eye-Ball  by  Schwalbe,  the  Cornea  by  Rollett, 
the  Lens  by  Babuchin.  In  another  Chapter  the  structure  of  the 
uterus,  Placenta,  and  Fallopian  tube  is  described,  and  Stricker 
himself  contributes  an  article  on  the  development  of  the  simple 
Tissues. 

Die  Lymphgefdsse  der  Fascien  und  Sehnen.  Yon  C.  LuDWia 
und  F.  Schweigger-Seidel,  Leipzig,  1872. — This  beautifully  illus- 
trated Monograph  by  the  eminent  Leipzig  physiologists  has  been 
published  since  the  death  of  Prof.  Schweigger-Seidel,  by  his  colleague 
Prof.  Ludwig.  It  comprises  an  elaborate  enquiry  into  the  distribu- 
tion and  arrangement  of  the  lymph-veasels  in  fasciae  and  tendons — 
structures  in  which  it  is  usually  supposed  that  these  vessels  are  either 
altogether  absent,  or,  if  present,  only  very  sparingly  distributed. 
Their  observations  have  been  principally  conducted  on  the  aponeurosis 
situated  superficial  to  the  knee-joint  of  the  dog,  where  the  fascia  lata 
IS  in  relation  to  the  tendons  of  the  mm.  rectus  femoris,  biceps  and 
vasti,  and  on  the  tendo  Achillis  of  the  calf.  They  have  succeeded  in 
filling  with  a  Berlin-blue  injection  a  minute  system  of  capillaries 
both  in  the  aponeurosis  and  in  the  tendons  themselves.  These  capil- 
laries were  injected,  not  from  the  blood-vessels,  but  by  sticking  the 
point  of  the  syringe  into  the  tissue  itself,  and  then  carefully  pressing 
the  injection  onwards.  A  minute  network  was  then  displayed,  which 
consisted  in  part  of  fine  polygonal  meshes  and  in  part  of  longitudinal 
vessels  which  ran  parallel  to  the  bundles  of  the  tendons.  These 
vessels  were  not  only  situated  in  the  aponeurosis  and  in  relation  to 
the  surface  of  the  tendons,  but  were  also  found  in  the  substance  of 
the  latter;  for  when  transverse  sections  were  made  through  the 
tendons,  the  injected  vessels  could  be  distinctly  seen  cut  across,  and 
lying  in  the  looser  connective  tissue  which  separates  the  constituent 
bundles  of  a  tendon  from  each  other.  In  the  substance  of  the  tendon, 
however,  these  vessels  were  less  numerous  than  on  the  surface ;  and 
they  anastomosed  the  less  frequently  the  further  they  lay  from  the 
surface.  The  Authors  state  that  the  injection  was  not  situated  in  mere 
spaces  between  the  bundles  of  the  connective  tissue,  but  was  con- 
tained in  lymph-vessels  possessing  distinct  walls,  in  which  nuclei 
could  be  seen  on  the  addition  of  carmine,  and  in  which  after  the 
addition  of  nitrate  of  silver  the  characteristic  markings  of  the  lymph- 
capillaries  were  displayed. 
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Handhuch  der  syatematischen  Anatomie  des  Menschen,  von 
Dr  J.  Henle,  Band  III.,  Abtheilung  II.,  Erste  Lieferung.  Braun- 
schweig, 1871. — In  this  part  of  his  great  work  on  Human  Anatomy, 
Henle  has  given  an  elaborate  description  not  only  of  the  naked  eye 
relations  and  appearances  of  the  Human  Brain  and  Spinal  Cord,  but 
of  their  microscopic  structure. 

No  other  text-book  contains  so  clear  and  comprehensive  a  state- 
ment of  the  complex  stinictural  relations  of  these  important  organs; 
for  in  his  description  he  has  not  only  made  full  use  of  the  published 
observations  of  other  anatomists,  but  Jias  embodied  a  large  amount 
of  new  work  of  his  own.  The  part  is  illustrated  by  224  admirably 
executed  woodcuts,  and  forms  in  itself  a  Monograph  of  great  value 
to  all  engaged  in  the  study  of  the  Anatomy  and  Physiology  of  the 
Nervous  System. 

Beitrdge  zur  Anatomie  des  Menschen  mit  Beziehung  auf  Bewe- 
gung  von  P.  J.  W.  Henke.  Heft  I.,  Leipzig,  1872. — Professor 
Henke  of  Rostock  has  for  some  years  past  directed  his  attention  to 
the  study  of  the  mechanism  of  the  human  body,  more  especially  the 
structure  and  movements  of  the  Joints,  and  has  published  in  Henle 
and  Pfeuffer's  Zeitschrijl  and  elsewhere  papers  on  these  subjects. 
The  present  publication  is  the  first  part  of  a  new  series  of  contribu- 
tions to  Human  Anatomy,  with  especial  reference  to  the  movements 
performed  by  the  different  organs  and  the  arrangement  of  the  struc- 
tures concerned  in  those  movements.  It  comprises  an  account  of 
the  distribution  of  the  connective  tissue  in  the  neck,  thorax,  abdomen 
and  pelvis,  and  of  the  topographical  relations  of  the  Heart  and 
Pharynx.  We  cannot  commend  the  style  and  mode  of  execution 
of  the  lithographic  plates,  which  are  rude  and  coarse  to  a  degree. 
Surely  in  Germany,  where  the  illustration  of  scientific  books  by 
lithography  has  reached  so  high  a  degree  of  perfection,  the  author 
might  find  a  more  competent  draughtsman  to  execute  his  plates. 

A  Monograph  of  the  British  Graptolitidce.  By  H.  Alleynb 
Nicholson,  Edinburgh,  1872. — In  this  Monograph  Prof.  Nicholson 
proposes  to  give  a  systematic  description  of  the  curious  and  difficult 
group  of  fossils  named  Graptolites.  Part  I.,  as  yet,  only  has  been 
published,  and  in  it  the  author  gives  an  historical  and  bibliographical 
sketch  of  these  fossils,  a  description  of  their  general  form,  and  general 
and  special  morphology,  of  the  nature  and  functions  of  the  base,  of 
their  mode  of  production,  of  their  systematic  position  and  affinities, 
of  their  geological  distribution,  and  of  their  generic  distinctions.  He 
regards  these  fossils  as  constituting  a  special  group  of  the  Hydrozoa, 
not  1  epresented  by  any  living  forms,  but  with  peculiarities  sufficiently 
numerous  and  distinctive  to  entitle  them  to  the  rank  of  a  distinct 
sub-class.  The  part  is  well  illustrated  with  74  woodcuts,  and  the 
Monograph  will,  if  completed  in  the  same  spirit  which  has  prompted 
the  preparation  of  this  first  instalment,  be  a  valuable  contributi(»i 
to  British  Palaeontology. 


REPORT  ON  THE  PROGRESS  OF  ANATOMY. 

By  Professor  Turner*. 

Osseous  System. — Albert  Kolliker  contributes  a  memoir  on  the 

DISTRIBUTION  AND   SIGNIFICATION   OF   POLYNUCLEATED   CELLS   IN   BONES 

AND  TEETH  ( Verh.  der  Wurzhurg  phys.  ined.  Geaelhch,  March  2,  1872). 
Polynucleated  cells  (^Myelo-plaxea)  are  found  wherever  in  the  course 
of  development  bony  or  dental  tissue  undergoes  absorption.  During 
this  absorption  the  tissue  presents  on  the  surface  a  peculiar  system  of 
small  cavities,  the  so-named  lacunse  of  Howship,  each  of  which  con* 
tains,  as  a  rule,  a  single  colossal  cell  {Riesenzdle),  though  two  or  more 
may  be  met  with.  These  cells  do  not  arise  through  a  ti'ansformation 
of  the  cells  of  the  affected  hard  parts,  but  through  an  especial  conver- 
sion of  the  formative  cells  (osteo-blasts)  of  the  osseous  tissue,  and  are 
the  organs  which  cause  the  absorption  of  the  tissue,  wherefore  the 
author  names  them  osteo-klasts  (bone-destroyers).  Howship's  spaces 
and  colossal  cells  occur  in  the  interior  of  bones  close  to  the  margin  of 
ossification  of  ossifying  cartilage,. on  the  walls  of  the  larger  medullary 
spaces  of  developed  bones,  on  the  walls  of  such  cavities  as  the 
cranial  air-sinuses  during  their  formation.  On  the  outer  surface 
of  bones  as  long  as  they  are  growing  a  destruction  of  the  tissue 
through  lacunse  and  myelo-plaxea  occurs,  and  in  the  milk-teeth 
such  cells  are  found  in  the  lacunse  on  the  surfaces  where  absorp- 
tion is  going  on.  The  development  of  the  bones  and  their  typical 
configuration  is  a  product  of  the  processes  of  formation  taking 
place  by  the  agency  of  the  osteo-blasts,  and   of  the  absorption  of 

the  bony  tissue  through  the  action  of  the  osteo-klasts. ^Wenzel 

Gruber  communicates  to  Reichert  u,  Du  Bois  Beyvwnd's  Archiv^ 
Nov.  1871,  variations  in  the  os  naviculare  tarsi.  In  one  case 
the  right  bone  had  its  external  lateral  surface  truncated:  in 
another,  the  left  bone  had  the  tuberosity  developed  into  a  well-formed 
process :  in  another,  the  right  bone  had  an  epiphysis  on  the  tuberosity 
instead  of  the  process,  and  in  a  left  bone  a  separate  ossicle  articulated 
with  the  tuberosity.  In  the  same  Archiv  he  figures  and  describes  a 
PROCESSUS  deltoideus  on  the  clavicle  at  the  deltoid  attachment,  and 
a  CONGENITAL  HOLE  at  the  inferior  angle  of  the  right  scapula.  Gru- 
ber also  in  Bull,  de  VAcad,  imp,  de  St  Fitersb.,  Nov.  1870,  describes 
additional  cases  of  the  occurrence  of  the  styloid  process  of  the  third 
metacarpal  as  a  supernumerary  carpal  bone.  In  the  Memoirs  of 
the  St  Fetershurgh  Academy ,  1871,  he  makes  some  general  observa- 
tions on  the  Tarsus  and  describes,  as  calcaneus  secundarius,  a  new 
secondary  tarsal  bone,  and  in.  the  same  volume  he  publishes  a 
memoir  on  the  first  inter-metatarsal  joint  in  the  human  foot,  with 

comparative  anatomical   observations. J.  B.  Perrin  notes  (Med. 

Tim^  and  Gaz,,  Jan.  13, 1872)  the  co-existence  of  EPi-coNDYLOiDand 

^  To  assist  in  making  this  Report  more  complete,  Professor  Turner  will  be 
glad  to  reoeiye  separate  copies  of  original  memoirs  and  other  contributions  to 
Anatomy. 
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EPiTROCHLEAB  FORAMINA  in  the  left  arm  of  an  aged  female  subject,  and 
a  case  in  which  a  high  origin  of  the  pronator  teres  was  perforated  by 
the  median  nerve  and  ulnar  artery.  He  notes  also  the  presence  or 
absence  of  these  foramina  in  the  skeletons  of  many  mammals,  and 
states  that  the  epi-condyloid  foramen  is  of  rare  occurrence  in  the 
human  subject  in  this  country.  This  latter  statement  is  not  in  ac- 
cordance with  the  experience  and  the  recorded  observations  of  anato- 
mists in  Edinburgh.  Since  Eobert  Knox  first  pointed  out  in  1840 
the  morphological  signification  of  this  process,  it  has  been  repeatedly 
met  with  and  cases  described  by  H.  Lonsdale  {Life  of  KnoXf  p.  252), 
J.  Struthers  {Edinh.  Med,  Journ.,  1848,  and  Brit,  and  For,  Med.  Chi, 
Eev.y  1854),  and  the  Reporter  (Trans.  Roy.  Soc,  Edinb.,  1864,  P.R.S. 
Ed.  1869,  and  Report  Brit.  Assoc,  1865).  And  as  the  occun*ence  of  this 
foramen  in  man  does  not  seem  to  have  attracted  much  attention  in 
the  London  dissecting  rooms,  the  Reporter  may  mention  here  that 
he  has  in  his  collection  21  specimens  of  epi-condyloid  foramina 
from  16  subjects  of  both  sexes,  and  of  all  ages,  from  infancy  to  ad- 
vanced life,  dissected  in  the  Practical  Anatomy  Rooms  of  the  Uni- 
versity of  Edinburgh.  Experience  has  shown  that  the  epi-condyloid 
process  in  man  never  reaches,  as  in  the  cats,  the  condyle  itself,  but 
that  the  boundary  of  the  foramen  is  completed  by  fibrous  membrane. 
The  length  of  the  process  also  varies  in  different  individuals.  In  the 
best  marked  specimen  in  the  Reporter  s  collection  it  is  triangiilar  in 
shape,  0*8  inch  long,  and  0*8  inch  broad  at  its  base,  whilst  in  others 
it  is  only  a  faint  tubercle,  and  in  these  latter  cases  fibrous  membrane 
forms  almost  entirely  the  outer  boundary  of  the  foramen.  In  an 
adult  female,  dissected  in  Feb.  1871,  no  bony  process  existed,  but 
a  band  of  fibrous  membrane  arose  from  the  shaft  of  each  humerus  3 
inches  above  the  internal  condyloid  eminence,  as  a  distinct  ofl&hoot 
from  the  anterior  part  of  the  internal  intermuscular  septum,  and  passed 
downwards  to  be  attached  below  to  the  eminence,  so  as  to  form  an 
epi-condyloid  foramen,  through  which  both  brachial  artery  and  median 
nei*ve  proceeded.  The  brachialis  anticus  arose  fix)m  the  upper  end  of 
this  band  and  the  pronator  teres  fi:om  its  lower  end.  In  the  left  arm 
a  nodule  of  bone,  not  continuous  with  the  humeinis,  was  developed  in 
the  substance  of  the  fibrous  band.  This  case  is  of  interest  in  connec- 
tion with  the  development  of  the  epi-condyloid  process.  In  the  cat 
for  example,  and  presumably  in  all  mammals,  where  the  boundary  of 
the  epi-condyloid  foramen  is  entirely  osseous,  the  process  is  developed 
in  cartilage  continuous  with  the  primordial  cartilaginous  shaft  of  the 
humerus,  as  the  Reporter  saw  in  an  embryo  kitten,  the  humerus  of 
which  was  only  0*25  in.  in  length,  so  that  in  these  animals  the 
process  is  fundamentally  a  cartilage  bone.  In  man,  however,  the 
lower  part  of  the  process  is  at  all  times  fibrous,  and,  as  the  above  case 
shows,  it  may  even  be  fibrous  in  its  entire  extent,  or  a  bony  nodule 
may  be  developed  in  the  fibrous  band  quite  independent  of  the  huode- 
rus.  Hence  it  may  be  regarded  as  a  membrane  rather  than  a  carti- 
lage-bone. The^ Reporter  may  repeat  here,  what  he  has  indeed  already 
published,  that  at  least  one  per  cent,  of  the  bodies  dissected  in 
Edinburgh  possess  the  epi-oondyloid  foramen  in  the  humetxis.- 
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J.  B.  Perrin  records  in  Naturey  July  6,  1871,  observations  on  the 
occurrence  of  an  additional  true  bib  in  man.  In  one  specimen  the 
right  7th  and  8th  costal  cartilages  blended  together  about  \  inch  from, 
meso-stemum ;  the  left  8th  cartilage  was  free  at  its  sternal  end  and 
arrested  about  1^  inch  irom  meso-stemum.  In  another  the  8th 
right  cartilage  was  free  at  its  sternal  end  and  arrested  within  1  inch 
of  the  sternum :  on  the  left  side  the  arrest  was  2^  inches  from  the 
sternum.  In  another  a  complete  8th  right  sternal  lib  articulated 
with  the  Xi phi-sternum.     In  a  negro,  also  a  complete  8th  right  sternal 

rib  was  seen. T.  Zaaijer  discusses  {Nederland.  Tijdsch,  voor  Genees- 

kunde,  1871)  the  intebnal  construction  of  the  bones,  and  illus- 
trates his  observations  by  two  photo-lithographic  plates. H.  G. 

Seely,  in  Ann,  Nat.  ffist,  April,  1872,  publishes  the  1st  part  of  a 

memoir  on  the  origin   op  the  vertebrate  skeleton. George 

Busk  gives,  as  an  appendix  to  a  paper  by  W.  Boyd  Dawkins  (Joum, 
Ethnol.  Soc.y  liondon,  Jan.  1871),  on  the  contents  of  a  refuse  heap,  a 
tumulus  and  two  bone-caves  in  Denbighshire,  an  account  of  the 
skeletons  of  some  platycnemic  men.  The  crania,  thigh-bones  and 
tibiae  are  especially  described,  and,  from  the  compressed  or  flattened 
form  of  the  tibiae,  the  conclusion  is  drawn  that  the  people  of  that 
period  were  of  the  platycnemic  type — a  type  which  was  first  observed 
in  the  human  remains  procured  by  Captain  Brome  from  the  Genista 

cave,   Gibraltar. Kudolf  Virchow  (GerTnan  Qv^rterly  Magazine, 

Nov.,  1871)  discusses  in  a  popular  manner  the  cranial  affinities 

OF  MAN  AND   APES. Paul   Gervais   figures   in   the   new    French 

Journal  de  Zoologie,  1872,  the  cranium  of  Descartes,  and  reproduces 
a  letter  from  Berzelius  to  Cuvier  on  the  subject. — In  a  contribution 
to  the  DEVELOPMENT  OF  BONE  in  JRobin's  Jour,  de  VAnat.  et  de  la 
Phya.,  part  I.,  1872,  A.  Dubrueil  points  out  that  the  volume  of  the 
Haversian  canals  varies  in  direct  ratio  to  the  age  of  the  individual, 
but  their  number  in  inverse  i*atio. 

Nervous  System. — Chrschtschonovitsch  investigates  {SUzK  der 
k.  Akad.  der  Wissen.  Wien,  1871),  the  termination  of  the  nerves 
IN  the  vaginal  mucous  membrane,  and  enquires  into  their  relation 
to  the  smooth  muscles,  to  the  blood-vessels,  and  to  the  surface 
epithelium.  The  vaginal  mucous  membrane  is  very  rich  in  branched 
cells,  which  lie  close  together  in  the  most  superficial  layers.  A  fine 
branching  network  of  non-meduUated  nerve-fibres  lies  in  the  more 
superficial  part  of  the  membrane,  which  is  associated  with  the  blood- 
vessels, and  sends  loops  around  them.  A  sub-epithelial  network  of 
non-medullated  nerve-fibres  also  exists,  which  gives  off  delicate 
twigs  into  the  deeper  layer  of  the  epithelium,  like  what  Langerhans 
has  described  in  the  rete  McUpighii  (Report  III.  452).  In  the  bitch 
single  fibres  have  been  traced  into  the  most  superficial  layer  of 
flattened  epithelial  cells,  where  they  swell  out  at  their  ends.  The 
fibres  found  amongst  the  epithelium  also  possess  granular  varicosities. 
No  connection  was  traced  between  the  non-medullated  fibres  and  the 
processes  of  the  branched  cells.  The  bundles  of  smooth  muscular 
fibres  are  surrounded  by  a  close  network  of  non-medullated  fibres, 
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from  which  delicate  twigs  with  granular  varicosities  pass  between  the 
individual  muscle-cells,  and  form  once  more  a  net-like  arrangement; 
but  he  could  not  trace  any  connection  between  the  nerves  and  the 

nuclei  of  the  muscle-cells. E.  Klein  contributes  {Qua/rt,  Jowm,  Mic, 

Science,  Oct.,  1871,  Jan.  April,  1872)  a  memoir  on  the  peripheral 

DISTRIBUTION   OP  NON-MEDULLATED   NERVE   FIBRES.       His    observations 

on  the  nerves  of  the  cornea  are,  as  regards  the  distribution  of  the 
more  deeply-placed  plexus  of  broader  nerves,  and  the  sub-epithelial 
network  of  fine  nerve  fibres,  in  the  main  confirmative  of  those  of 
Cohnheim.  His  description  of  the  distribution  of  the  nerves  in  the 
epithelium  covering  the  front  of  the  cornea  is  very  minute.  He  re- 
cognises buth  a  deep  and  a  superficial  intra-epithelial  network,  the 
latter  being  distinguished  from  the  former  by  the  greater  density  of 
the  network,  the  greater  thickness  of  the  fibres,  and  by  the  presence 
not  only  of  small  varicosities,  but  of  larger  swellings  at  the  junction 
of  two  filaments.  He  also  investigates  the  distribution  of  the  non- 
medullated  nerves  in  the  nictitating  membrane  of  the  frog,  in  the 
peritoneum,  in  the  tongue  of  the  frog,  and  in  the  ciliated  duct  in  the' 
tail  of  the  rabbit.  The  general  conclusion  to  which  he  comes  is,  that 
the  coarser  nucleated  non-medullated  nerve-fibres  which  accompany 
an  artery  give  origin  to  numerous  finer  nucleated  nerve  fibres,  which 
form  a  dense  perivascular  plexus.  From  this  plexus  still  finer  fibrillae, 
without  nuclei,  arise,  which  can  be  traced  into  the  wall  of  the  vessel 
itself,  but  no  connection  could  be  traced  between  these  fibrillse  and 
the  nuclei  in  the  vascular  wall.  Intra-epithelial  networks  formed  of 
fine  fibres  also  occur.  In  the  glands  of  the  nictitating  membrane 
filaments  pierce  the  membrana  propria,  pass  between  the  gland-cells, 

bifurcate,  and  unite  with  each  other  in  a  retiform  manner. B.  Elin 

communicates  (Schultze'a  Archiv,  vii.  382)  a  paper  on  the  termination 
OP  THE  nerves  in  THE  BUCCAL  MUCOUS  MEMBRANE.  He  describes  a 
network  of  non-medullated  fibres  in  the  superficial  layers  of  the 
mucosa,  from  which  minute  fibres  proceed  into  the  papillse,  and  thence 
into  the  epithelial  investment  of  the  papillae  ;  these  fibres  situated  in 
the  epithelium  possess  small  granular  varicosities,  and  they  lie  almost 

perpendicular  to  the  free  surface. Lionel  Beale  gives  an  account 

{Month.  Mic.  Joum,,  Jan.  Feb.,  1872)  of  the  relation  op  the  nerves 

TO    the    capillaries    and    to   the   PIGMENT   AND   OTHER    ELEMENTART 

CELLS.  He  states  that  he  has  traced  fine  fibres  to  the  smallest 
capillaries  of  many  tissues  from  ganglia,  from  sensitive  and  motor 
nerve -trunks,  from  the  peripheral  ramifications  both  of  sensitive  and 
motor  nerves,  and  that  in  some  localities  they  ai*e  intimately  related 
to  the  ultimate  ramifications  of  some  of  the  nerves  of  special  sense. 
His  observations  have  led  him  to  the  general  inference  that  in  no 
instance  is  there  a  continuity  of  substance  between  a  nerve  and  the 

tissue  in  connection  with  which  it  is  distributed. Wenzel  Gruber 

has  seen  (Virchow's  ArchiVf  Liv.  190)  two  cases  in  which  the  facial 
NERVE  passed  through  the  parotid  gland  between  the  temporal  artery 
and  vein ;  and  one  in  which  the  dorsal  branch  of  the  ulnar 
NERVE  supplied  the  skin  of  the  fourth  and  fifbh  fingers  on  their  dorsal 
surfaces,  the  radial  the  other  digits. Carlo  Giaoomini  (Giam,  ddta 
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Accad,  de  Med,  di  TorinOy  1872)  records  a  case  of  absence  of  the 

DORSAL  CUTANEOUS  BRANCH  OF  THE  RIGHT  ULNAR  NERVE,  the   whole   of 

the  digits  receiving  their  dorsal  cutaneous  nerves  fi'om  the  radial. 

The  paper  by  W.  Turner  in  this  Journal^  Nov.  1871,  on  variations 
IN  THE  DISTRIBUTION  OF  THE  NERVES  may  also  be  referred  to. 

Vascular  System. — ^Wenzel  Gruber  records  (Reichert  u.  du  Boia 
Reymond*8  ArchiVy  1871)  a  case  of  subdivision  op  the  right  ulnar 
ARTERY  into  a  superficial  and  a  deep  branch,  and  in  Bull,  de  VAcad, 
dea  Sc.  de  St  Peter sh,.  May,  1870,  a  case  in  which  the  dorsal  part 
of  the  radial  artery  was  subcutaneous  in  the  fore-arm  and  hand, 
and  another  case,  in  which  the  brachial  artery  was  united  opposite 
the  elbow-joint  by  a  transverse  branch  to  the  ulnar  artery,  which 

had  a  high  origin  in  the  upper  arm. In  Virchow^a  Archiv,  Liv.  1 90, 

various  anomalies  in  the  venous  system  are  described  by  W.  Gruber; 
in  one  the  inferior  cava  was  formed  by  the  junction  of  three  trunks, 
viz.  the  right  and  left  external  iliacs,  and  a  common  iliac  formed  by 
the  junction  of  the  right  and  left  internal  iliac  veins ;  in  another  the 
three  trunks  which  formed  the  inferior  cava  were  the  right  common 
iliac,  the  left  external  and  left  internal  iliac  vein ;  the  left  external 
and  internal  iliacs  were  connected  by  two  intermediate  branches ; 
cases  of  the  passage  of  the  left  innominate  vein  through  the  thymus, 
and  of  anomalies  in  the  anterior  jugular,  external  jugular,  and  lesser 
saphenous  vein,  are  also  recorded.  In  BiUl.  de  VAcad.  dea  Sc.  de  St 
Feterah.,  March,  1871,  Gruber  gives  an  account  of  varietiea  in  the 
course  and  arrangement  of  the  poplUeod  vein. S.  Soboroff  com- 
municates {Virchow'a  Archiv,  liv.)   a  paper  on  the  structure  op 

NORMAL  AND  DILATED  VEINS. Julius  Arnold  publishes  ( Virch(yw*a 

Archiv,  Liii.  and  liv.)  a  seiies  of  researches  on  the  development  op 
THE  blood- capillaries.  His  observations  are  conducted  during  the 
regeneration  of  the  tail  of  the  tadpole,  during  the  formation  of  vessels 
in  the  inflamed  cornea,  and  in  the  vitreous  body  in  the  embryo. 
Extremely  delicate  threads  of  protoplasm  sj)rout  out  from  the  walls 
of  pre-existing  capillaries  ;  these  threads  increase  in  length  and 
thickness,  and  join  similar  threads  sprouting  from  another  part  of  the 
wall  of  the  same  capillary,  or  from  adjacent  capillaries;  loops  or 
arches  of  protoplasmic  threads  are  thus  formed,  and  as  the  threads 
increase  in  thickness,  they  at  the  same  time  become  hollowed  out  in 
their  interior  by  solution  of  the  central  protoplasm,  and  are  converted 
into  delicate  tubular  vessels,  so  that  a  capillary  network  is  produced ; 
these  observations  agree  with  those  made  by  Strieker,  who  showed 
that  the  blood-capillaries  arise  as  solid  threads,  which  subsequently 
become  hollowed  out  into  tubes.  Nuclei  appear  sooner  or  later  in 
the  protoplasmic  wall  of  these  capillaries :  the  granular  condition  of 
the  wall  disappears  later  on,  so  that  it  assumes  a  more  homogeneous 
appearance.  In  the  vessels  of  the  inflamed  cornea  Arnold  satisfied 
himself  that  the  new-formed  capillaries  possess  the  appearance  of  an 
endothelium,  such  as  is  seen  in  normal  capillaries,  and  that  this 
endothelium  is  formed  by  a  conversion  of  the  wall  of  nucleated  proto- 
plasm into  flattened,  polygonal,  nucleated  endothelial  cells  closely 
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connected  together  by  their  edges.  A  great  number  of  capillaries 
possess  not  only  an  endothelial  wall,  but  an  investing  tunica  adven- 

titia. R  Klein  relates  (JSitzb.  der  Akad,  der  Wisstnsch,  Vienna, 

9th  Feb.,  1871)  his  observations  on  the  devet40PMEnt  of  the 
EARLIEST  BLOOD-VESSELS  AND  BLOOD-CORPUSCLES  in  the  middle  ger- 
minal layer  of  the  embryo  chick.  After  giving  an  analysis  of  the 
work  done  by  others  in  the  same  field  of  enquiry  he  then  proceeds  to 
relate  his  own  observations,  and  concludes  by  stating  that  all  the 
blood-vessels  of  the  area  pellucida  and  area  vasculosa  pass  into  the 
Darmfaaerplaitej  and  that  the  vessels  belonging  to  the  deeper  layer  of 
the  area  vasculosa,  as  well  as  the  first  vessels  of  the  area  pellucida, 
possess,  in  addition  to  an  endothelium  bounding  the  lumen  of  the 
vessel,  a  wall  consisting  of  a  cell  network,  which  is  not  the  case  in 
the  sinus  terminalis,  and  in  the  vessels  belonging  to  the  superficial 
layer   of  the   Dcurmfaserplatte   of  the   area  vasculosa.     The  former 

vessels  are  arteries,  the  latter  veins. Richard  Norris  contributes 

{Troms.  St  Andrew^ 8  Medical  Graduates^  Association,  1871)  a  memoir 

on  the  EXTRUSION  of  the  morphological  ELEMENTS  OF  THE  BLOOD, 

in  which  he  contends  that  the  blood-corpuscles  are  among  themselves 
amenable  to  the  same  physical  laws  as  soap-bubbles,  and  that  they 
do  not  unite  either  with  each  other  or  with  the  capillary  wall  imless 
their  nonnal  osmotic  relations  are  disturbed,  the  exosmotic  current 
setting  in  excessively,  when  their  external  surfaces  become  coated 
with  content  matter,  and  they  become  instantly  attractive  of  the 
capillary  walL  Having  cohered  to  the  wall  the  ease  of  transmission 
of  the  corpuscles  through  it  is  simply  a  question  of  the  extent  to 
which  it  possesses  the  "  principle  of  flow,"  under  the  pressure  to 
which  it  is  subjected.  Having  effected  cohesion,  it  becomes  easier 
for  the  capillaiy  wall  to  give  way,  and  glide  over  the  corpuscles  than 
to  be  distended  by  them,  the  content  matter  of  the  corpuscle  present 
on  its  surface  through  disturbance  of  the  osmotic  relations  being  the 

material  through  the  medium  of  which  the  cohesion  is  effected. 

In  Quart,  Joum,  Mic.  aSc.,  Oct.,  1871,  E.  Ray  Lankester  records 
observations  and  experiments  on  the  red  blood-corpuscle,  chiefly 
with  regard  to  the  action  of  gases  and  vapours  ;  in  the  January 
number,  1872,  George  Gulliver  states  that  the  red  blood-corpuscles 
of  lamna  cornubica  have  a  mean  long  diameter  of  ^Jyrd  of  inch, 
and  a  short  diameter  of  ^f^^th;  and  in  April,  1872,  J.  Braxton 
Hicks  notes  some  observations  on  pathological  changes  in  the 
blood-corpuscles,  which  he  regards  as  confirming  the  belief  that  two 
constituent  parts  exist,  both  of  which  are  in  a  plastic  state ;  that  they 
are  composed  of  material  in  a  "  formative "  condition,  and  that  no 
proper  cell- wall  exists. 

Uterus,  Placenta,  and  Membranes. — Carl  Friedlander  relates 
his  researches  on  the  uterus  (pamphlet,  Leipzig ,  1870).  He  describes 
the  structure  of  the  decidua  in  the  pregnant  human  uterus.  He  sub- 
divides both  the  vera  and  serotina  into  two  layers ;  an  inner  cell-layer 
intermingled  with  the  chorionic  villi,  the  cells  of  which  are  elongated 
or  rounded,  and  colossal  in  size;  and  a  glandular  layer»  which  contains 
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hollow  spaces  clothed  with  an  epithelium,  the  cells  of  which  are  partly 
flattened,  partly  cylindrical.  He  considers  these  spaces  to  be  modified 
utricular  glands.  He  points  out  that  a  large  number  of  the  uterine 
sinuses  in  the  placental  area  are  plugged  up  from  the  eighth  month, 
owing  to  coagulation  and  organisation  of  the  blood-clot.  He  describes 
goblet  cells  (Becher-zellen)  in  connection  with  the  epithelial  lining  of 
the  cervix ;  the  glands  of  the  cervix  in  children  are  semi-globular  de- 
pressions, whilst  in  adults  they  are  long,  and  often  branched  cylin- 
drical tubes.  He  shows  that  the  simple  glands  of  the  bitch's  uterus 
described  by  Sharpey  (Jo  not  exist  in  the  quiescent  state,  but  when 
the  animal  is  in  heat,  and  the  mucous  membrane  swollen  aud  tinged 
with  blood,  then  simple  glands  are  met  with  along  with  the  proper 

utricular  glands. In  a  valuable  memoir  on  the  structure  and 

FUNCTION  OF  THE  PLACENTA,  by  G.  B.  Ercolani,  communicated  to  the 
Academy  of  Sciences,  Bologna,  in  1868 — a  French  translation  of  which, 
by  Bruch  and  Andreini,  was  published  at  Algiers  in  1869 — the 
author  affirms  that  the  crypts  in  the  surface  of  the  mucous  membrane 
of  the  pregnant  uterus,  which  receive  the  villi  of  the  chorion,  are  not 
the  dilated  mouths  of  the  utricular  glands,  but  are  new-formed  gland 
follicles  produced  by  the  transformation  and  folding  of  the  uterine 
inucous  membrane  in  the  interspaces  between  the  uterine  glands,  and 
he  conceives  that  the  nutrition  of  the  foetus  is  effected  by  the  secretion 
of  these  follicles,  and  not  by  an  interchange  of  materials  between  the 
foetal  and  maternal  vascular  systems.  Ercolani's  views  have  been 
criticized  by  the  Reporter  in  his  Memoir  on  the  Gravid  Uterus,  and 
on  the  Arrangement  of  the  Foetal  membranes  in  the  Cetacea  {Trans, 
Roy.  Soc.  Edinh,,  1871),  in  which  memoir  he  shows  that  the  placental 
affinities  of  the  cetacean  approach  more  closely  to  the  mare  than  to 
any  other  mammal,  the  placentation  of  which  has  been  accurately 
studied.  Both  animals  are  uniparous,  and  possess  an  elongated 
chorion,  over  the  entire  surface  of  which,  with  the  exception  of  three 
limited  areas  (two  polar  and  one  intermediate),  well-defined  villi  are 
"diffused.**  In  both  the  amnion  is  studded  with  small  corpuscles, 
and  the  umbilical  vesicle  disappears  some  time  before  birth.  In  both 
the  allantois  persists  as  a  large  sac,  but  whilst  it  preponderates  over 
the  amnion  in  the  soliped,  it  possesses  a  relatively  smaller  area  in  the 
cetacean.  In  both  the  highly  vascular  free  surface  of  the  uterine 
mucous  membrane  is  crowded  with  crypts  for  the  reception  of  the 
villi  of  the  chorion,  and  in  both  the  utricular  glands  are  well  de- 
veloped; but  in  the  mare  the  glands  ascend  with  a  comparatively 
straight  stem  almost  vertically  to  the  crypt-layer;  whilst  in  the 
cetacean  they  are  so  tortuous  as  to  be  followed  with  considerable 
difficulty  to  their  termination.     A  second  memoir  on  the  formation 

OF   THE  GLANDULAR  PORTION  OF   THE   PLACENTA,  by  Ercolani,  haS   nOW 

appeared  in  Mem.  delV  Accad.  delle  Scienze  di  Bologna,  1870.  He 
examines  the  diffused  placenta  in  solipeds ;  the  multiple  placenta  in 
ruminants  (cow);  the  single  placenta  in  carnivora  (cat);  cheiroptera, 
rodentia  (rabbit,  hare,  guinea-pig,  mouse),  insectivora  (mole),  quad- 
rumana  (cercopithecus  sabaeus)  and  man.  He  ascribes  the  fixing  of 
th^  ovum  in  the  uterus  to  the  tume&ction  of  the  uterine  mucous 
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membrane,  which  circumscribes  and  incarcerates  the  ovum.  This 
tumefaction  in  the  cat  consists  not  only  of  a  turgescence  and  increase 
in  volume  of  pre-existing  parts,  but  in  the  assumption  by  the  mucous 
membrane  of  a  folliculated  character.  The  borders  of  the  follicles 
become  elevated  into  large  folds,  which  form  festoons.  When  the 
mucous  membrane  is  lax,  the  tumefaction  is  due  to  an  enlargement  of 
the  utricular  glan(ls,  to  an  increased  afflux  of  blood,  to  dilatation  of 
pre-existing,  and  formation  of  new  vessels,  and  to  hypertrof)hy  of  the 
connective  tissue  corpuscles.  When  as  in  woman  the  epithelium  is 
closely  connected  to  the  uterine  connective  ti^^sue,  the  tumefaction  is 
due  to  the  same  factors,  though  the  proliferation  of  the  strata  of  sub- 
epithelial connective  tissue  is  the  most  important.  In  the  diffused 
form  of  placenta  (mare,  sow),  the  utricular  glands  augment  in  size, 
and  continue  to  pour  out  fluid  between  the  uterine  surface  and  the 
chorion,  and  last  during  the  period  of  pregnancy,  without  undergoing 
any  notable  alteration.  He  finds  no  utricular  glands  in  the  cotyledons 
of  the  cow,  because  he  believes  that  their  apertures  of  exit  are  closed 
by  the  development  of  the  cotyledonary  substance.  In  the  doe,  near 
the  cotyledons,  the  glands,  after  undergoing  a  certain  enlargement, 
lose  their  epithelium,  or  at  least  it  assumes  an  atrophied  appearance. 
In  camivora  the  utricular  glands  undergo  at  first  a  remarkable 
dilatation  in  the  region  of  placental  formation,  and  remain  altered  in 
shape  up  to  the  end  of  pregnancy;  in  the  act  of  parturition  a  part 
remains  attached  to  the  placenta,  ailother  part  to  the  uterus,  the 
uteiine  part  subsequent  to  parturition  being  destroyed  by  fatty  de- 
generation. He  adheres  to  his  original  view  that  the  foUicles  into 
which  the  villi  of  the  chorion  are  received  are  of  new  formation,  and 
that  the  villi  do  not  penetrate  into  the  utricular  glands.  He  holds 
that  a  cellular  element  of  new  formation,  a  decidua  serotina,  is  pro- 
duced in  all  placental  mammals,  whatever  may  be  the  configuration  of 
the  placenta.  On  this  point  the  Reporter  may  refer  to  the  observa- 
tions of  Richard  Owen  {Comp.  Anat,  Verteb.,  iii.  737),  "  wherever 
there  is  placenta,  there  is  decidua ;  the  special  and  temporary  work 
of  development  providing  capillary  superficies,  whether  on  the  part 
of  the  mother  or  foetus  being  ended,  they  go;  they  may  not  be  thrown 
off  together,  and  the  maternal  decidua  may  not  be  shed  all  at  once^ 
but  in  successive  shreds  or  tags;"  and  to  his  own  observations  on  the 
placentation  of  the  cetacea  in  the  memoir  already  referred  to,  p.  496, 
Ercolani  holds  with  Kolliker  that  the  cells  of  the  serotina  must  not 
be  regarded  as  epithelial,  and  further  that  they  aiise  by  proliferation 
of  the  sub-epithelial  connective  tissue  of  the  mucous  membrane,  or 

by  a  direct  transformation  of  its  cellular  element. ^The  mode  of 

NUTRITION  OP  THE  PCETUS  IN  UTERO  has  been  discussed  by  A. 
Gusserow,  in  Archiv  /  Gyndkologie,  iii..  Heft  2,  1872,  and  experi- 
ments are  recorded  from  which  lie  author  concludes  that  materials 
pass  out  of  the  mother  into  the  foetus,  but  that  the  process  is  very 

slow  indeed  in  its  nature. Alphonse  Milne  Edwards  conmiunicat^ 

(Ann,  des  Sc»  NcU.  xv.,  1871)  important  observations  on  the  placenta 
AND  MEMBRANES  OF  THE  LEMURS,  with  especial  reference  to  the 
«)ological  affinities  of  these  animals.     He  shows  that  essential  differ- 
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enceR  exist  between  the  placentation  of  these  animals  and  the  apes. 
In  PropUhecus  almost  the  whole  of  the  surface  of  the  ovum  adheres 
to  the  inner  face  of  the  uterus,  and  the  chorion  is  almost  entirely 
covered  with  thick,  compact  villosities,  constituting  a  sort  of  vascular 
cushion,  and  resulting  from  the  confluence  of  a  multitude  of  irregular 
cotyledons.  The  placenta  presents  the  appearance  of  a  large  sac, 
which  almost  completely  encloses,  as  in  a  hood,  the  amnion,  and 
which  Edwards  denominates  a  bell-like  placenta  {placenta  en  cloche), 
for  the  villi  are  the  most  numerous  at  the  upper  and  middle  parts  of 
the  chorion,  but  disappear  almost  entirely  at  the  cephalic  pole.  A 
caducous  layer  is  developed  on  the  uterine  mucous  surface  in  the 
region  corresponding  to  the  villosities  of  the  chorion.  The  allantois 
is  enormously  developed,  and,  in  this  particular,  propithecua  is  dis- 
tinguished from  the  apes,  bats,  insectivora,  rodents,  and  even  the 
carnivora.  Hence  in  the  lemurs  the  membranes  are  arranged  in  a 
manner  peculiar  to  that  group,  one  which  is  much  more  removed 
from  that  of  man,  apes,  rodents  and  insectivora,  than  it  is  even  from 
the  carnivora.  Taking  into  consideration  the  placentation,  the  brain, 
cranium,  teeth  and  hands,  Edwards  considers  that  a  fundamental 
difference  exists  between  the  apes  and  lemurs,  and  that  the  latter 

should  be  regarded  as  forming  a  distinct  order  of  mammalia. 

"WinogrdAow (Virchow^ 8  Archiv,  Liv.  78)  relates  some  observations  on 
the  STRUCTURE  of  the  HUMAN  AMNION.  The  epithelium  on  its  inner 
surface  is  a  stunted  cylindrical  epithelium.  Between  these  cells  are 
found  at  intervals  clear  vesicles 'with  well-defined  boundaries,  contain- 
ing each  a  nucleus.  These  vesicles  occur  more  frequently  on  the 
placental  part  of  the  amnion.  He  has  studied  the  connective  tissue 
of  the  amnion  to  ascertain  if  the  lymph-vessels  which  Koster  found 
in  the  umbilical  cord  also  occur  in  it,  and  has  found  delicate  canals, 
with  thin  walls,  forming  a  close  network,  and  here  and  there  display- 
ing dilatations  in  which  round  or  oval  nuclei  are  seen.  These  canals 
are  in  the  form  of  branching  cells,  and  he  believes  them  to  be  the 
rootlets  of  the  lymph-vessels.     They  are  in  connection  with  similar 

canals  in  the  chorion. In  a  contribution  to  (Schultze^s  Archiv, 

VII.  192)  our  knowledge  of  the  amnion,  S.  L.  Schenk  concludes  from 
his  observations  that  the  amnion  arises  as  a  protrusion  from  the 
primordial  vertebrae,  and  consists  in  part  of  the  offspring  of  cells 
which  are  formed  by  the  process  of  subdivision,  and  in  part  of 
metamorphosed  elements  which  proceed  out  of  the  blood-channels. 
Changes  take  place  in  these  elements  which  lead  to  the  conversion  of 
the  same  into  the  tissues  of  the  fully-developed  amnion. 

Muscular  System. — J.  B.  Perrin  records  (Med.  Times  and  Gaz, 
May  27,  1871)  a  specimen  of  left  M.  supra-costalis  which  arose  from 
the  second  costal  cartilage,  passed  obliquely  upwards  and  outwards, 
perforated  the  upper  sternal  fibres  of  the  greater  pectoral,  passed 
behind  the  portio  attollens  to  be  inserted   into   the   costo-coracoid 

membrane,   close    to    the   clavicle. Wenzel   Gruber   {Virchow'a 

Archiv,  liy.  184)  relates  a  case  in  which  the  k/i  deltoid  was  deficient 
in  its  middle  portion^  and  on  p.  186  a  case  where  the  left  pronator 
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quadratus  was  defective,  but  a  special  m.  tensor  capsvlce  TuAio-cuhi- 
talis  inferioris  was  developed.  Gruber  also  in  BtUl.  de  VAcad,  imp, 
de  St  PHerah.y  Dec.  1870,  relates  a  case  in  which  in  the  left  lower 
limb  a  m.  tensor  fascice  suralis  arose  from  the  tendon  of  the  long 
head  of  the  biceps  and  was  inserted  into  the  fascia  of  the  calf  of  the 
leg,  and  in  both  lower  limbs  a  m.  tensor  capsulce  genualis  posterior, 
superior,  arose  from  the  linea  aspera  to  end  in  the  upper  part  of  the 
posterior  ligament  of  the  knee-joint ;  in  the  same  Bulletin,  April 
1871,  he  describes  a  m.  cubito-carpeus  and  a  m.  radio-cubito-carpevs 

biceps, W.  Turner  records  here  a  specimen  of  m.  tensor  /ascicB 

suralis  which  he  met  with  in  the  right  lower  limb  of  a  subject  dis- 
sected in  the  winter  session  of  1866 — 67.  This  muscle  differed  fix)m 
the  one  observed  by  Gruber,  for  it  arose  at  the  upper  part  of  the  back  of 
the  thigh,  as  a  distinct  offshoot  of  the  muscular  part  of  the  semi-tendi- 
nosus;  it  terminated  in  a  very  thin  rounded  tendon,  which,  after 
course  of  2^  in.,  joined  a  fusiform  muscle  nearly  3  in.  long,  which  lay 
in  the  fat  superficial  to  the  internal  popliteal  nerve,  and  which  ended 
in  a  thin  expanded  tendon  that  joined  the  fascia  of  the  calf  of  the  leg 
opposite  the  inferior  angle  of  the  popliteal  space.  W.  Turner  also 
saw,  in  Jan.  1869,  a  m.  tensor  /ascice  poplitealis  of  the  right  limb, 
which  arose  by  two  heads ;  one,  a  broad,  thin  band  of  muscle  arose 
from  the  linea  aspera,  between  the  origins  of  the  short  head  of  the 
biceps  and  the  vastus  externus,  and  the  fibres  of  which  passed 
directly  backwards ;  the  other  arose  from  the  long  tendon  of  the 
biceps,  4  in.  below  the  ischial  tuber,  and  passed  down  the  back  of 
the  thigh  to  join  the  other  head,  and  to  be  inserted  along  with  it 
into  the  deep  surface  of  the  fascia  at  the  upper  angle  of  the  popliteal 

space. J.  H.  L.  Flogel  describes  (Schultze^s  Archiv,  viii.  69)  the 

STRUCTURE  OF  THE  STRIPED  MUSCULAR  FIBRE  in  Trombidium  and 
Cyclops :  W.  Donitz  contributes  to  the  same  subject  by  recording 
(Reichert  u,  Du  Bois  Reymond's  Archiv,  Feb.  1872)  his  observations 

on  the  striped  fibre  of  the  Siphonophora, Fr.  Merkel  in  Schnitzels 

Archiv,  Jan.  1872,  investigates  the  striped  fibre  in  the  Arthropoda; 
this  paper  has  already  had  an  abstract  made  of  it  in  Quart,  Jov/m, 
Mic,  Sc,  April,  1872. 

Connective  Tissue  and  Serous  Membranes.  —  An  elaborate 
critical  memoir,  with  a  number  of  new  observations,  on  the  struc- 
ture AND  development  OF  CONNECTIVE  TISSUE,  by  Franz  Boll,  is  in 
Sckultze*s  Archiv  for  1871.  The  structure  of  tendons,  of  fibrillated 
connective  tissue,  of  the  connective  tissue  of  the  arachnoid,  and  of 
the  subcutaneous  tissue,  is  carefully  investigated.  Boll  describes 
the  cell-elements  of  young  tendons  as  consisting  of  granular  masses  of 
nucleated  protoplasm,  arranged  in  the  form  of  plates,  which  lie 
around  the  bundles  of  fibrillee.  As  his  views  have,  however,  been 
concisely  stated  and  criticized  by  Mitchell  Bruce  in  Quart,  Jaum, 
Mic,  SCf  April,  1872,  reference  may  be  made  to  that  Journal  for 
further  information,  to  which  Journal  also  E.  Klein  and  Burdon 
Sanderson  have  communicated  a  preliminary  notice-  of  researches  on 

the   ANATOMT  OF  SEROUS  MEMBRANES. 
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Teeth. — In  Brit,  Med,  Joum.,  Feb.  28,  1871,  and  several  subse- 
quent numbers,  W.  H.  Flower  publishes  an  Abstract  of  his  Course 
of  Hunterian  Lectures  on  the  Teeth  and  Allied  Organs  in  the  Marrir 
malia;  and  in  Trans.  Odontological  Soc.j  May  1,  1871,  he  records 
some  notes  on  the  Milk  Dentition  of  the  Mammalia,  in  which  he  has 
endeavoured  to  ^x  the  period  of  retention  of  the  milk-teeth  as  re- 
lated to  the  general  development  of  the  body,  especially  with  refer- 
ence to  the  condition  of  the  various  epiphyses  of  the  skeleton  at  the 
time  that  the  last  milk  molar  is  replaced  by  its  permanent  successor. 

G.  Rolleston  makes  observations   (Quart.  Mic.   Joum.    April, 

1872)  on  the  Development  of  the  Enamel  in  the  Teeth  of  MammalSy 
as  illustrated  by  the  4th  molar  of  a  young  elephant  and  the  incisors 
of  a  foetal  calf. Santi  Sirena  relates  his  observations  (Centralhlatt, 

1870,  No.  48)  on  the  Development  of  the  Teeth  in  some  Reptiles  a/nd 
Amphibia. 

Organs  op  Sense. — Reichert  in  his  and  Du  JBois  Reymond^a 
Archiv,  1871,  describes  the  minute  anatomy  op  the  cochlea  in  man 
and  in  animals;  the  same  subject  is  also  considered  in  Schultze^a 
Archiv,  Jan.  1872,  by  J.  Gottstein  and  by  Nuel,  and  in  the  same 
Archiv  for  1871,  H.  Leydig  investigates  the  organ  of  hearing  op 
THE  GASTEROPODA,  and  Jos.  Schobl  points  out  in  the  outer  ear  op 
THE  MOUSE  structural  arrangements  which  convert  the  pinna  into  an 
organ  of  touch.  That  the  snout  of  the  mole  is  an  important 
instrument  of  touch,  is  shown  by  Th.  Eimer  in  SchuUze*s  Archiv  for 

1871,  and  in  the  same  Archiv  for  1872,  p.  274,  L.  Stieda,  whilst 
confirming  the  observations  of  Schobl  as  to  the  great  abundance  of 
nerve-fibres  in  the  mouse's  ear  and  bat*s  wing,  yet  considers  that  the 
peculiar  bodies  described  by  Schobl  are  not  terminal  nerve-organs, 
but  collections  of  cells  belonging  to  the  hair  roots  and  concerned  in 
the  reproduction  of  the  hairs. 

The  structure  of  the  retina  is  further  illustrated  by  Max. 
Schultze  in  his  Archiv,  May,  1871,  and  by  Dobrowolsky  in  Reichert 
u.  du  JBois  ReyvMmd^s  Archiv  for  August  1871,  whilst  F.  Morano 
describes  in  Schultze^ s  Archiv,  Nov.  1871,  the  pigment  layer  of  the 
retina,  and  Robinski  in  Reicherfs  Archiv,  Feb.  1872,  criticizes  the 
methods  employed  in  the  investigation  of  the  crystalline  lens. 

Malformations. — Wenzel  Gruber  communicates  (JBull.  de  VAcad, 
imp.  de  St  Fetersh.,  April,  May,  October,  1871)  additional  cases  of 
Polydactylism  (Report,  v.  382).  In  one  case  the  right  hand 
possessed  six  metacarpals  and  six  digits,  the  left  hand  six  metacarpals 
and  seven  digits  (five  fingers  and  two  thumbs) ;  each  foot  also  had 
six  metatarsals  and  six  toes.  In  another  case  he  dissected  a  right 
arm  with  a  supernumerary  thumb,  and  in  another  a  left  arm  with 
duplicity  of  the  thumb.  KUttner  describes  {Virchov^s  Archiv,  liv. 
34)  a  case  of  congenital  atresia  of  the  small  intestine,  in  which 
the  jejunum  terminated  and  the  ileum  commenced  each  in  a  cul-de- 
sac,  the  intermediate  part  of  the  gut  and  the  corresponding  portion  of 
the  mesentery  being  wanting.      He  discusses  how  the  atresia  has 
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been  occasioned,  and  concludes  that  it  was  not  due  to  foetal  perito- 
nitis, to  constriction  from  processes  of  the  amnion  or  to  embolism  of 
the  superior  mesenteric  artery,  but  to  twisting  of  the  foetal  intestine 
on  its  axis. 

Miscellaneous. — Daniel  Wilson  gives,  in  Canadian  J(ywm,y  1871, 
an  account  of  the  Huron  Race  and  its  Head  Forms  ;  the  study  of  a 
large  number  of  skulls  has  led  him  to  the  conclusion  that  considerable 
variation  occurs  in  their  form,  even  in  the  same  tribe,  but  that  the 
dolicocephalic  character  is  fully  borne  out.  The  doctrine  of  a  homo- 
geneous cranial  type  for  the  American  aborigines,  laid  down  by 
Samuel  Morton,  has  everywhere  failed  to  be  substantiated,  when  sub- 
jected to  the  test  of  detailed  observation. — D.  Wilson  discusses 
Bighthandedness  in  the  Canadian  Jowmal^  Feb.  1872,  and  comes 
to  the  conclnsion,  that  with  a  certain  number  of  persons  the  preferen- 
tial use  of  the  right  hand  is  instinctive  and  natural,  with  a  smaller 
number  an  equally  strong  impulse  is  felt  to  use  the  left  hand,  but 
that  with  the  great  majority  righthandedness  is  mainly,  if  not  solely, 
the  result  of  education. — Burt  G.  Wilder  publishes  a  popular  lecture 
on  HUMAN  LOCOMOTION,  or  *how  we  stand,  walk  and  run.' — Ludwig 
Meyer  (Virchow's  Archiv,  liii.)  records  several  cases  of  pointed 
ears  occurring  in  man,  to.  which  attention  was  directed  by  C.  Darwin 
last  year  in  his  work  on  the  Descent  of  Man. 


Comparative  Anatomy. 

Yertebrata. — ^SiMi^ — Researches  on  the  Myology  of  Mycetes 
Fu8CU8,  by  Santi  Sirena  (Gazzetta  delle  Cliniche  di  Torino^  1871) 
contain  a  description  of  a  muscle  of  the  neck,  which  he  calls  m.  trana- 
versus  maocillcB  in/erioris,  extending  from  the  inner  surface  of  the 
horizontal  i-amus  of  one  side  of  the  lower  jaw  to  a  corresponding 
spot  on  the  other ;  also  a  m.  costo^hyroideus  from  the  superior  border 
of  the  thyroid  cartilage  to  the  first  rib,  on  the  same  plane  as  the 
stemo-thyroid^  and  like  the  muscle  described  by  Sandifort  in  mycetes. 
He  has  carefully  examined  the  muscles  of  the  hand  and  fingers,  the 
muscles  of  the  haunch,  the  muscles  of  the  leg  and  foot. 

Lemurs. — Paul  Gervais  publishes  {Journal  de  Zoologie,  1872)  a 
memoir  on  the  Form  of  the  Encephalon  in  this  Order  of  Mammals, 
Whilst  the  lemurs  in  certain  particulars,  as  in  the  disposition  of 
some  convolutions  in  a  double  arc  around  the  Sylvian  fissure,  approach 
the  camivora,  they  on  the  other  hand  have  certain  analogies  with  the 
apes,  and  at  the  same  time  approximate  to  the  proper  insectivoia 
through  their  smallest  species.  With  reference  to  their  affinities  to 
the  camivora^  the  lemurs  have  never  more  than  two  convolutions 
around  the  Sylvian  fissure,  and  in  certain  cases  these  are  wanting, 

whilst  in  the  camivora  at  least  three  are  always  present Alphonse 

M.  Edwards's  memoir  on  the  placentation  of  the  lemurs  haa  already 
been  referred  to  in  the  section  on  the  uterus. 
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Getacea. — Several  memoirs  on  the  Anatomy  of  Whales  have 
appeared  since  our  last  Keport.  Jas.  Murie  has  communicated  to 
Joum,  Linn,  Soc,  xi.  notes  on  Lagenorhynchus  albirostris.  He 
describes  the  dentitiou,  the  mouth,  pharynx,  larynx,  articulation  of 
lower  jaw,  blowhole  and  diverticular  chambers,  kidneys,  peni«»,  and 
pelvo-caudal  parts.      He  also  describes   some   of  the  muscles,  and 

figures  those  connected  with  the  blowholes. J.  W.  Clark  describes 

(Proc.  ZooL  Soc,  Jan.  17,  1871)a  skull  of  Monodon  moxoceros  in 
the  Cambridge  Museum,  which  possesses  two  fully-developed  tusks. 
He  remarks  that  in  the  normal  dentition  the  left  tusk  only  is  de- 
veloped in  the  male  narwhal,  whilst  in  the  female  both  tusks  remain 
abortive.  From  the  examination  of  several  narwhal  crania  he  con- 
cludes that  the  alveolus  of  the  tooth  is  hollowed  out  in  the  maxillary 
alone,  and  in  no  other  bone  whatever.    He  states  that  eleven  bidental 

skulls  now  exist  in  different  European  museums. J.  B.  Perrin 

notes  (Proc.  ZooL  Soc,  Dec.  6,  1870)  some  points  in  the  anatomy  of 
a  Baljenoptera  rostrata,  13ft.  8|in.  long.  The  cranio-mandi- 
bular  and  scapulo-humei*al  articulations,  together  with  the  mus- 
cular arrangements  of  the  flipper,  are  more  particularly  desciibed. 
Observations  are  also  made  on  the  pelvic  bones  which  were  still 
cartilaginous,  and  it  is  stated  that  at  the  summit  of  the  outer  con- 
vexity was  "a  small  rough  fibrous  mass,  about  the  size  of  a  pea,  in 
which  were  imbedded  a  number  of  very  small  cartilaginous  plates. 

This  is  evidently  the  rudimentary  representative  of  the  femur." 

P.  J.  van  Beneden  records  (Mem.  de  VAcad.  Roy.  de  Bdgique,  1871) 
various  points  in  the  anatomy  of  a  specimen  of  Bal^enoptera 
MUSCULUS  captured  in  the  Scheldt.  The  skeleton  is  particularly 
described,  and  it  is  pointed  out  that  the  fist  rib  both  on  the  right  and 

left  sides  is  bifid  at  its  vertebral  end. Reference  may  also  be  made 

to  the  communication  by  Wm.  Turner  in  this  Jowmod,  May  1871,  on 
the  so-called  two-headed  ribs  in  Whales,  and  in  Max,  and  to  the 
memoir  by  John  Struthers  on  Bal^enoptera  musculus  in  this 
Journal,  Nov.,  1871,  in  which  the  pelvic  bones,  the  ribs,  sternum  and 

muscles  of  the  flipper  are  described. A.  W.  Malm  contributes  an 

important  memoir  (Kongl.  svensk.  vetenskaps  Akad.  Handl.  ix.  1870) 
on  the  various  cetacean  skeletons  in  the  different  museums  in 
Sweden,  which  is  illustrated  with  six  quarto  plates.    The  composition 

of  the  carpus  is  more  especially  enquired  into. J.  E.  Gray  notes 

the  characters  (Anncds  Nat.  Hist,  Aug.  1871)  of  the  Berardius  of 
New  Zealand;  and  W.  H.  Flower  (Nature,  Dec.  7th,  1871)  gives  a 
short  summary  of  the  known  zoological  facts  relating  to  the  different 
animals  of  which  each  group  of  Ziphoid  Whales  is  composed.  He 
distinguishes  four  genera,  Hyperoodon,  Ziphius,  Mesoplodon  and 

Berardius. M.  p.   Fischer  quotes  from  a  series  of  interesting 

documents  (Arm.  dea  Sc,  Nat.  xv.  1)  relative  to  the  Bal^bna  biscay- 
ENSis.  He  considers  that  two  species  of  true  Balaenae  exist  in  the 
temperate  regions  of  the  Atlantic,  both  of  which  differ  from  the 

B.   mysticetus. W.  Turner  records  (Proc  Roy.  Soc  Ed,  Jan., 

1872)  additional  notes  on  the  occurrence  of  the  Sperm  Whale  ik  the 
Scottish  Seas. ^An  abstract  of  a  memoir  by  H.  Burmeister  on 

VOL,  VI.  30 


446  PROFESSOR  TURNER. 

four  species  of  delphinid^  frequenting  the  coasts  of  the  Argentine 
Republic,  is  in  Gervais's  Journal  de  Zoologie,  i.  1872. 

SiBENiA. — Alex.  Brandt  gires  an  account  (MSm,  de  VAcad,  des  Sc, 
de  St  Fetersb.y  1871)  of  the  structure  of  the  skin  of  Rhytina 
BOREALis,  and  of  a  species  of  Cyamus  parasitic  on  it,  which  he  calls 
C.  RHYTiNiE,  a  form  closely  allied  to  C.  ovalis.  An  abstract  of  this 
paper,  with  a  critical  commentary  thereon,  by  Jas.  Murie,  is  in  Ann, 
Nat,  Hist,  April,  1872.  The  latter  author  agrees  with  Brandt  in 
regarding  the  skin  as  essentially  corresponding  in  minute  structure 
to  that  of  the  Manatee  and  the  Cetacea,  but  he  dissents  from  his  con- 
clusion that  its  surface  was  smooth,  for  he  believes  it  to  have  been 
rough  and  corrugated,  as  in  the  Manatee  itself. 

Seals. — James  Hector  notes  the  characters  of  some  New  Zealand 
BARED  Seals  {Ann.  Nat  Hist,  July,  1871) ;  and  in  the  December 
number  of  the  same  Annals  he  gives  the  ^  measurements  of  the  skull 
of  a  full-grown  animal,  which  he  names  Arctocephalus  Forsteri. 

^A  translation  of  H.    Burmeister's   notes   on   Arctocephalus 

HooEERi  appears  also  in  the  same  Annals,  Jan.  1872. The  Trans, 

Zool,  Soc.y  VII.,  contain  two  elaborate  contributions  by  Jas.  Murie  to 
the  ANATOMY  OP  THE  PiNNiPEDiA.  The  first,  ou  the  Walrus,  describes 
the  external  characters,  the  dentition,  and  the  cavity  of  the  mouth, 
the  viscera  and  generative  organs,  the  vascular  and  respiratory 
systems,  and  the  myology.  Five  beautifiilly-executed  plates  illustrate 
this  memoir.  The  second  treats  of  the  external  characters,  the 
attitudes,  muscular  and  ligamentous  systems  of  the  sea-lion,  Otaria 

JUBATA,  and  is  illustrated  by  seven  large  lithographic  plates. 

W.  H.  Flower  describes  the  characters  (Proc,  Zool,  Soc,  June  6, 
1871)  of  a  seal's  skull  in  the  Norwich  Museum,  obtained  from  a 
specimen  caught  on  the  coast  of  Norfolk,  which  he  refers  to  Phoca 

HISPIDA. ^P.  J.  van  Beneden  {Bull,  de  VAcad,  Roy.  de  Belgique^ 

July,  1871)  records  the  remains  of  the  fossil  seals,  de  la  mer 
Scaldisienne,  which  he  refers  to  the  following  species :  Phoca  vituli- 
NOiDES,  Pal^ophoca  nystii,  Trichecodon  koninckii  and  Alach- 

TERIUM  CRETSII. 

Carnivora. — In  Proc,  Zool,  Soc,  Nov.  15,  1870,  W.  H.  Flower 

contributes  to  the  anatomy  of  ^lurus  fulgens.     He  describes  the 

brain,  mouth,  tongue,  larynx,  thoracic  abdominal  and  pelvic  viscera 

In  Tra/ns,  Zool.  Soc,  vii.,  Jas.  Murie  describes  the  female  organs 

of  generation,  the  viscera  and  fleshy  parts  of  Hy^sna  brunnea. 

RuMiNANTiA. Jas.    Murio    communicates  some  observations 

(Ann.  Nat,  Hist,  March,  1872)  on  the  horns,  viscera,  and  muscles  of 
Camelopardalis  ;  and  in  the  Geological  Mag,,  Oct.,  1871,  he  dis- 
cusses the  systematic  position  of  the  Siyatherium  giganteum. 

Birds. — J.  Reinhardt  in  Vidensk  Meddd,  fra  den  naiurhisL 
Foren.  i.  Kjobenkwon^  1871,  describes  a  hitherto  unrecognised  bone 
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in  the  crarnvtaa  of  the  Miisophckgidce,  He  has  found  it  in  all  tha' 
genera,  though  its  form  varies  somewhat.  It  articulates  hj  its  upper 
truncated  border  with  the  outer  part  of  the  lower  border  of  the 
lamina  papyracea^  whilst  externally  it  is  in  contact  with  the  inferior 
part  of  the  lachrymal.  A  little  lower  down  it  is  attached  by  connec- 
tive tissue  to  the  lower  border  of  the  zygomatic  arch,  and  it  termi- 
nates on  the  level  of  the  palate,  with  the  outer  border  of  which  it  is 
connected  by  a  short  ligament.  He  names  it  08  crochu  (os  uncina- 
turn),  and  it  is  identical  with  the  bone  of  the  same  name  described  by 
Magnus  in  Phoenicophceys  viridis  and  with  the  bone  in  the  frigates 

and  petrels  which  Brandt  has  called  ossiculum  lacrymo-palcUinum. 

W.  H.  Flower  records  (Proc,  Zool.  SoCy  Jan.  3,  1871)  some  observa- 
tions on  the  skeleton  of  Casuarius  austrcUis,  which  he  compares  with 

C.  galeatus, Some  points  in  the  Osteology  of  Rhea  americana  and 

B,  darwinii  are  related  (Proc,  ZooL  JSoc,,  Feb.  7,  1871)  by  R.  O.  Cun- 
ningham, and  the  same  naturalist  communicates  to  the  Trans,  of  the 
same  Society,  vii.,  observations  on  the  anatomy  of  the  steamer  ducJc^ 
MicroptertAS  cinereus.  The  memoir  has  five  beautifully  executed 
quarto  plates,  principally  in  illustration  of  the  osteology  of  this  bird. 
^ John  Young  in  this  Journal,  "Noy,  1871,  records  some  observa- 
tions on  the  shoulder  of  birds,  and  in  the  same  number  Jas.  Murie 

describes  the  sternum  and  viscera  of  PelPs  owl  (Scotopelia  pdi). 

Jas.  Murie  also  communicates  to  Trans.  Zool,  Sac,  vii.  465)  a  beauti- 
fully illustrated  memoir  on  the  dermal  and  visceral  structures  of  the 
JKagu,  SuTirbittem  a/nd  BoatbUl,     The  peculiarities  of  the  plumage 

are  described  with  great  minuteness. Hobby  Kossmann  gives  an 

account  (Siebold  u.  Kolliker^s  Zeitsch,,  1871,  568)  of  the  caudal  seba- 
ceous glands  of  birds, 

Reptilia. — Researches  on  the  structure  of  the  ova  of  reptiles 
are  communicated  by  Th.  Eimer  to  Schultze^s  Archiv,  Jan.  1872. 

Batrachia. — Henry  Gervais,  in  Jowm.  de  Zoologie,  1872,  de- 
scribes a  peculiar  hydropic  condition  of  an  Axolotl, 

Fishes. — G.  B.  Ercolani  communicates  to  the  Accad.  delle  Sdenze 
di  Bologna,  28  Dec,  1871,  a  note  on  perfect  hermaphroditism  in 
THE  Eel.  He  has  studied  both  the  fresh-  and  salt-water  specimens 
of  this  fish.  He  finds  in  the  firesh- water  specimens  two  organs  which 
had  previously  escaped  observation.  The  one  was  constantly  placed 
on  the  right  side  between  the  ovary  and  the  intestine,  but  was  smaller 
than  the  ovary;  the  author  judged  it  to  be  a  third  rudimentary 
plicated  body  {corpo  frangiato).  The  other  consisted  of  a  large  pyri- 
form  sac  with  thin  parietes,  rich  in  fat,  but  also  possessing  round  or 
polygonal  cells,  and  lay  in  close  relation  to  the  intestine.  In  the 
third  plicated  body  no  ova  are  found,  but  it  is  formed  of  a  rich 
vascular  reticulum  which  contains  merely  fat  cells,  larger  in  fresh- 
water than  in  salt-water  eels  in  December.  The  pyriform  sac  in  the 
salt-water  eels  contained  on  the  parietes  myriads  of  minute  germina- 
tive  corpuscles  endowed  with  active  movement  and  of  a  light  .orange 
colour.     He  considers  these  to  be  spermato;Qoa,  and  the  sac  therefor^ 

30—2 
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to  be  the  testis.  This  sac  only  acquires  its  complete  structure  as 
a  male  genital  gland  in  the  eel  after  it  has  reached  the  salt  water, 
and,  as  well  developed  ovaries  also  exist  in  the  same  fish,  a  perfect 
hermaphroditism  is  the  result.  He  believes  that  both  the  ova  and 
spermatozoa   are   discharged   into  the  peritoneal  cavity,  so  that  the 

former  are  fertilized  before  emission  from  the  body. —J.  Caneatrini 

{Siehold  u,  K'dlliker'a  ZeitscL,  1871,  p.  538)  describes  the  male  op 

CoBiTis  T^NiA- Albert  Gunther's  description  of  Ceratodus,  the 

new  genus  of  Ganoids,  has  now  appeared  in  extenso  in  Trans.  R.  S. 
Lond,,  1871.  The  various  organic  systems,  excepting  the  nervous 
and  circulatory,  which  will  form  the  subjects  of  a  separate  memoir, 
have  been  treated  of  at  considerable  length,  and  the  affinities  of 
this  fish,  both  to  recent  and  fossil  genera,  have  been  discussed.     The 

memoir  is  illustrated  by  thirteen  elaborate  plates. C.  Gegenbaur 

describes  (Jenaische  Zeitsch.y  vi.  497)  the  cranial  nerves  of  Hex- 
ANTHUS  with  especial  reference  to  the  vertebral  theory  of  the  skull 
He  first  describes  these  nerves  in  Hexanthus,  then  compares  their 
modifications  in  nearly  allied  fishes,  and  considers  their  homologies 
with  the  cerebral  nerves  in  the  higher  vertebrata.  He  decides 
the  homology  partly  from  the  distribution  of  the  nerves,  but  al^o 
from  the  relation  which  the  different  branches  bear  to  the  cranial 
walls,  primordial  or  permanent.  As  the  olfactory  and  optic  nerves 
belong  to  regions  of  the  cranium  which  have  not  been  modified, 
it  is  needless,  from  the  point  of  view  of  the  vertebral  theory  of 
the  skull,  to  expect  an  agreement  between  them  and  the  spinal  nerves 
in  arrangement  and  distribution.  The  ophthalmic  division  of  the 
5  th  he  considers  to  correspond  with  the  dorsal  branch  of  a  spinal 
nerve,  the  2nd  and  3rd  divisions  with  the  ventral  branch.  The  3rd, 
4th  and  6th  nerves  belong  to  the  trigeminal  group.  The  facial  and 
auditory  represent  a  single  spinal  nerve,  though  whether  the  latter  is 
an  otherwise  absent  dorsal  branch  of  the  facial  the  author  does  not 
say.  The  vagus  represents,  not  a  single  spinal  nerve,  but  a  number. 
The  medulla  oblongata  is  an  antero-posteriorly  shortened  part  of  the 
spinal  cord,  so  that  the  roots  of  the  various  spinal  nerves  represented 
by  the  vagus  are  brought  close  together.  The  skull  may  be  divided 
into  a  vertebral  or  cerebral,  and  an  evertebral  or  facial  section;  the 
latter  is  fitted  for  the  reception  of  the  sense  organs,  whilst  the  former 
accommodates  only  one  sense  organ — ^the  ear. 

Invertebrata- — George  Allman  contributes  {Trcms.  E.  S.  Edin- 
hv/rgh,    1871)   a    memoir  on  the   homoloqical  relations   of  the 

CiBLENTERATA. To  Mem.  de  VActtd,  des  Sciences  de  St  Fetersb,, 

1871,  A.  Kowallevski  communicates  a  memoir  on  the  embryology 

OF  VARIOUS  Yermes  and  Arthropoda. D.  Robertson  notes  {Qtuirt. 

Joum,  Mic.  SCf  XI.)  some  points  connected  with  the  structure  and 

habits  of  Amphidotus  cordatus. Albert  KoUiker  (Verhand. phys, 

med,   Ges,  in   Wiirzburg,  Feb.    4,    1871)   gives   an   account   of   the 

structure    of    Renilla. E.    van  Beneden   publishes   (Btdl,  de 

VAcad.  Roy.  de  Belgique,  xxxi.,  1871)  researches  on  the  evolution  of 
the  GRSGAmNiDiE.     In  the  course  of  its  development  a  Gr^arina 
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passes  tlirough  the  following  phases :  monerienne,  cytode  g^n^ratewr^ 
pseifdqfUaire,  protoplaste,  gregarine  enkystee,  psorospermie.  The  Gre- 
garinidse  should  be  arranged  along  with  the  true  Amoebae  to  con- 
stitute the  group  of  protoplasts.  A  translation  of  this  paper  has 
been  given  in  Quart  Journ.  Mic.  Sc,  July,  1871;  in  which  number 
also  a  paper,  by  A.  S.  Packard,  on  the  embryology  of  Limulus 
POLYPHEMUS,    and  one  by  W.   S.   Kent  on  the  larval   form    of   an 

ACANTHO-CEPHALOiD  SCOLECID  also  appear. In  Sieholdu.  K'dUiker^a 

Zeits.,  1871,  R.  V.  Willemoes-Suhm  records  observations  on  some  jTra- 
matodes  and  NematJielmintha ;  on  the  development  of  a  Peridinium; 
on  Balanoglo88ti8  Kupfferi;  on  Halicryptus  spinulosus;  on  PriaptUu^ 
cavdatvs;  on  Eteone  puailla,  Terehella  zostirecola,  TerebUlides  stroemii, 
and  Spirorhia  nautUaides,  O.  Biitschli  relates  his  researches  on  the 
nematodes  of  Periplaneta  (Blatta)  orientalis ;  on  the  structure  and 

DEVELOPMENT  OP  THE  SPERMATOZOA  IN  InSECTS  AND  CrUSTAOEA.      H. 

Nitsche  contributes  to  our  knowledge  of  the  Bryozoa  and  A.  Schnei- 
der to  that  of  the  Radiolaria,  Ehlers  also  gives  an  account  of  a  new 
sponge,  AtUorhipis  elegans.  Elias  Metschnikoff  contributes  to  our 
knowledge  of  the  embryology  of  the  Scorpions ;  of  the  metamor- 
phosis of  Mitrcma  and  Actinotrocha;  of  the  Nauplius  condition  of 
Euphausia,  and  to  the  history  of  the  development  of  Chelifex,  In  a 
second  memoir  on  the  structure  and  development  of  the  Arthro- 
poda,  Anton  Dohrn  adds  to  our  knowledge  of  the  Malacostraca  and 
their  larval  forms;  A.  Stuart  describes  the  nervous  system  of  Greceis 
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DR   RUTHERFORD'S   REPORT. 

Physiological  Chemistry, 

Blood. 

Blood-Pigment. — ^W.  Preyer  has  published  an  important  Memoir 
entitled  Die  BlutkrystaMe  (8vo.  pp.  263,  Jena,  1871),  in  which  he 
recounts  what  is  already  known  regarding  the  blood-pigment,  toge- 
ther with  very  many  original  observations  thereon. 

No  one  is  better  qualified  than  Preyer  to  write  on  such  a  subject 
He  has  been  doing  good  work  upon  it  for  several  years.  The  book  is 
a  pleasant  one  to  read,  not  only  because  of  the  deeply  interesting 
nature  of  its  theme,  but  also  because  Preyer,  unlike  many  Germans, 
is  able  to  write  good  German.  Of  course  a  language,  where  the 
cart  is  generally  put  before  the  horse,  is  anything  but  well  adapted 
for  serving  as  the  vehicle  of  Physical  Science — where  the  horse 
invariably  goes  before  the  cart.  Nevertheless,  Preyer  reminds  us 
that  there  are  some  of  our  learned  cousins  who  successfully  struggle 
against  the  tendency  to  involved  expression  which  seems  to  overcome 
so  many  of  them. 

Preyer  states  that  Haemoglobin  (for  the  sake  of  brevity  we  will 
express  this  by  its  symbol  Hb)  occurs  in  the  blood  of  all  verte- 
brates, Amphioxus  included  (W.  MuUer),  in  one  mollusc,  Planorbis 
(Lankester),  two  Arthropods,  Cheironomus  and  CheirocephaJus,  and 
in  two  worms,  Nephelis  and  Lumbricus.  It  has  not  been  found  in 
Echiuoderms,  Coelenterates,  Protozoa,  or  in  plants.  In  vertebrates 
it  exists  in  the  blood-corpuscles,  and  there  is  no  conclusive  evidence 
that  it  is  found  in  the  serum.  In  some  invertebrates  it  exists  en- 
tirely in  the  serum.  Regarding  its  occurrence  in  muscular  tissue  he 
quotes  Ray  Lankester's  discovery  (p.  261),  that  it  is  found  in  the 
pharyngeal  muscles  of  gasteropods,  although  it  does  not  exist  in  the 
blood  (see  Joum,  of  Anat.  and  Phys,  No.  ix.  p.  241).  This  valuable 
fact  has  upset  Brozeit's  opinion  that  the  Hb  of  muscle  is  merely 
derived  from  the  blood,  and  not — as  Kiihne  supposed — ^inherent  in 
the  muscle  itself. 

Regarding  the  preparation  of  blood-crystals,  Preyer  finds  that  the 
presence  of  light — so  much  insisted  upon  by  some  observers — ^is 
unimportant.     He  has  obtained  crystals  as  readily  in  the  dark  as  in 
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sunshina  Hb  crystallizes  most  readily  from  a  concentrated  solution, 
saturated  with  oxygen,  kept  cool  and  at  rest.  He  describes  the 
methods  previously  given  for  obtaining  crystallized  Hb  in  large 
quantities.  The  following  method  is  the  one  which  he  prefers  for 
obtainiDg  from  any  kind  of  blood  large  Hb  crystals  in  a  pure  state. 
(1)  Collect  blood  in  a  basin,  let  it  coagulate  and  allow  it  to  stand  for 
a  day  in  a  cool  place.  (2)  Pour  off  serum,  slightly  wash  the  clot 
with  a  stream  of  cold  distilled  water.  (3)  Cut  it  into  small  pieces,  and 
again  wash  with  cold  distilled  water.  (4)  Reduce  the  clot  to  a  state 
of  very  fine  division.  This  is  best  done  by  freezing  and  then  pul- 
verising the  frozen  clot  in  a  mortar.  (5)  Place  the  powdered  clot 
on  a  filter  and  wash  it  with  cold  distilled  water  until  the  filtrate 
ceases  to  give  a  dense  pp.  with  Corrosive  Sublimate.  (6)  Wash  the 
clot  with  water  heated  to  30" — 40°  (cent.),  and  let  the  filtrate  drop 
into  a  large  cylinder  standing  in  ice.  (7)  Take  a  small  (measured) 
portion  of  the  filtrate,  and,  while  constantly  shaking  it,  add  small 
quantities  of  alcohol  until  a  precipitate  appear.  (8)  Observe  how 
much  alcohol  was  necessary  to  cause  precipitation,  and  then  add  to 
the  remainder  of  the  filtrate  a  quantity  of  alcohol  just  short  of  that 
necessary  to  cause  precipitation.  (9)  Let  the  mixture  rest.  Crystals 
form  in  a  few  hours.  (10)  Filter  and  wash  the  crystals  with  ice- 
cold  water  containing  at  first  a  little  alcohol.  If  great  purity  be 
desired,  the  crystals  must  be  washed  until  the  filtrate  does  not 
become  cloudy  on  the  addition  of  Corrosive  Sublimate,  Acetate  of 
Lead,  and  Nitrate  of  Silver.  [A  method  so  tedious  and  expensive 
is  not  likely  to  be  much  used  for  ordinary  purposes,  seeing  that  the 
following  simple  method  answers  remarkably  well.  Add  to  fresh 
defibrinated  dog's  blood  1^  times  its  volume  of  cold  water.  Let 
stand  for  three  hours,  and  then  add  \  of  its  volume  of  rectified  spirit. 
Place  in  a  beaker  and  leave  this  over-night  in  a  basket  of  sawdust 
containing  a  mixture  of  ice  and  salt.  In  the  morning  the  fluid  will 
be  found  to  contain  crystals.  These  may  be  washed  by  throwing 
them  on  a  filter  and  washing  them  with  extremely  small  quantities 
of  distilled  water.  This  method  is  a  modification  of  Hoppe-Seyler*s.] 
Preyer  also  gives  the  various  methods  for  obtaining  a  small  quantity 
of  Hb  crystals.  He  prefera  the  following  (p.  25),  which  may  be 
used  with  any  hind  of  blood.  Take  a  few  cubic  centimetres  of  defi- 
brinated blood,  add  water  until  it  become  transparent.  Place  a  drop 
of  this  upon  a  slide,  cover  with  a  thin  glass,  and  allow  to  evaporate 
slowly  in  a  cool  place.  If  it  do  not  crystallize,  add  to  the  diluted 
blood  \  of  its  volume  of  alcohol,  put  it  in  a  platinum  or  silver  cup, 
and  place  this  in  a  cooling  mixture.  This  will  always  produce 
crystallization.  This  method  evidently  requires  a  good  deal  of 
time.  For  ordinary  purposes  one  can  readily  obtain  crystals  by 
driving  air  containing  a  little  chloroform  vapour  through  defibrin- 
ated guinea-pig's  blood  for  a  short  time,  and  then  slowly  evaporating 
a  drop  on  a  slide  (J.  Bernstein).  Schultze's  method  is  also  excellent. 
Heat  defibrinated  blood  of  horse  or  guinea-pig  in  a  water-bath,  or  on 
a  slide  under  a  cover  glass — to  at  least  60°,  but  not  over  64®  cent. 
Allow  this  to  cool  and  evaporate.   Bojanowski's  method  is  also  conve- 
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nient.    (See  Huxley's  Physiology^  3rd  ed.  p. .  72.)      In  otder  to  get 
the  Hb  to  crystallize  it  is  necessary  to  get  it  partially  or  completely 
out  of  the  corpuscles.     This  may  be  effected  by  freezing  and  after- 
wards thawing  blood  {most  bloods  crystallize  after  they  have  been 
frozen),  by  adding  to  the  blood  water — ^especially  water  heated  to 
30® — 40®  cent.,  by  adding  small  quantities  of  Chloroform  or  Ether, 
by  transmitting  through  it  induced  electrical  shocks — or  by  ruptur- 
ing the  corpuscles  by  shaking  blood  with  iron  filings,  &c.     It  is  a 
remarkable  fact  that  Hb,  a  crystalline  substance,  remains  within  the 
stroma  of  the  corpuscles,  and  does  not  diffuse  into  the  surrounding 
blood-serum.     It  is  commonly  said  to  be  "fixed"  by  the  stroma — 
the  nature  of  this  **  fixation  "  is  not  known.  It  appears  quite  certain, 
however,  that  the  two  do  not  cling  very   closely   to  one  another: 
for  electrical  shocks,  or  the  mere  addition    of  water,  can,    without 
destroying  the  corpuscles,   permit  the  Hb  to  escape.     It  has  been 
suggested    that  the  corpuscles  are  enclosed  in  a  membrane  whose 
pores  are  not  large   enough  to  permit   of  the  molecules  (CheTnical 
molecules)  of  Hb  to  escape.     ThLs  membrane  has  never  been  shown 
to  exist  in  the  Mammalian  corpuscle  at  any  rate  (Preyer).     [Never- 
theless the  outer  part  of  the  corpuscle  may  be  denser  than  the  interior, 
and  the  diffusion  of  the  Hb  which  follows  the  addition  of  water  and 
chloroform,  &c.  may  be  owing  to  a  softening  (diminution  in  density) 
of  the  stroma  of  the  corpuscle.     That  such  is  the  case  appears  proba- 
ble from  the  fact  that  water  causes  the  corpuscles  to  lose  elasticity, 
to  swell  up,   and  become   globular.      The  Hb   is   probably   merely 
diffused  throughout  the  stroma  although  incarcerated  by  it.]     What 
is  the  chemical  nature  of  the  Hb  inside  the  corpuscles  1     Towards 
Oxygen,   Carbonic  Oxide,  etc.,  the  Hb  in  the   corpuscles  behaves 
just  as  it  does  when  liberated  from  them.     In  chemical  composition 
the  Hb  seems  to  undergo  no  change  when  it  leaves  the  stroma,  but 
nevertheless   Preyer  maintains   that    the  Hb   inside   the   corpuscle 
is  probably  not  isolated  but  in  a  state  of  combination  with  an  alkali, 
to  wit,  Potash.     Pure  Hb  is  very  insoluble,  1  grm.  of  guinea-pig's 
Hb  requiring  600  grms.  of  water  for  its  solution.     The  blood-cor- 
puhclas  contain  very  little  water,  not  enough,  in   Preyer's  opinion, 
to  dissolve  the  Hb  if  it  exist  in  the  free  state,  but  sufficient  if  it  be 
combined  with  an  alkali.     Preyer's  defence  of  this  opinion  must  be 
perused  in  the  original  (p.  28).    To  us  it  does  not  appear  quite  con- 
vincing. 

The  animals  from  which  Hb  has  already  been  obtained  in  a 
crystalline  state  are  enumerated  by  Preyer  (p.  36).  The  chief 
are  man,  hedgehog,  cat,  dog,  guinea-pig,  squirrel,  mouse,  rabbit, 
ox,  sheep,  horse,  pigeon,  goose,  frog,  lizard,  tortoise,  perch,  pike, 
herring,  eai*thworm.  The  forms  of  the  crystals  vary.  All,  however, 
belong  either  to  the  rhombic  or  to  the  hexagonal  systems.  It  is 
commonly  stated  that  in  the  guinea-pig  the  crystals  are  tetragonal, 
but  Von  Lang's  exact  investigations  shew  that  they  belong  to  the 
rhombic  system.  In  most  animals  the  crystals  are  rhombic  prisms 
more  or  less  closely  resembling  those  of  man.  In  the  squirrel  and 
^9ome  rodents  they  are  hexa^nal.    All  Hb  crystals  doubly  refract 
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light.  Oiystals  in  which  .the  Hb  is  oxidised  are  monochroitic.  Those 
iu  which  the  Hb  is  reduced  are  pleochromatic.  The  pleochromatism 
differs  according  to  the  *'  system ; "  those  belonging  to  the  rhombic 
system  (e.  g.  man)  being  diohroitic,  and  those  of  the  hexagonal  system 
being  trichroitic. 

The  two  absorption  bands  which  characterise  the  spectrum  of  Hb 
when   combined  with  oxygen    were  discovered  by  Hoppe-Seyler  in 
1862.     Stokes  in  1864  announced  the  discovery  that  only  oxyhse- 
moglobin  gives  two  absorption  bands  :  if  the  haemoglobin  be  deprived 
of  its  oxygen,  the  spectrum  shows  only  one  band.     These  important 
revelations  have  led  to  very  numerous  researches  on  the  spectra  pro- 
duced by  altering  the  chemical  relations  of  Hb  in  various  ways.    Two 
valuable  chromolithographs  are  given  by  Preyer  showing  thirty  spectra 
of  Hband  its  derivatives,  chlorophyll,  &c.     The  specific  gravity  of  dry 
Hb  probably  lies  between  1-3  and  1*4.     Hb  is  soluble  in  water,  but 
in  degree  of  solubiKty  it  varies  much  in  different  animals.     That  of 
the  guinea-pig  and  squirrel  is  the  least  soluble.     Hb  is  insoluble  in 
strong  alcohol,  ether,  etherial  and  fatty  oils.     Pure  Hb  crystals — in 
the  case  of  the  dog  at  any  rate — are  also  insoluble  in  benzole,  turpen- 
tine, chloroform,  amy  lie  alcohol.     Hb,  as  Kuhne  pointed  out,  is  not  in 
the  least  degree  tibrino-plastic;  that  is,  it  cannot  with  fibrinogen  pro- 
duce fibrin.     A.  Schmidt  said  that  it  could,  but  he  has  recently  re- 
tracted his  error  {Centralblatt,  1871,  No.  48).     Preyer  shows  that  if 
the  Hb  be  not  thoroughly  purified  it  produces  a  coagulum  in  a  fibrin- 
ogenous  fluid,  such  as  Hydrocele  Seium.     Schmidt  also  stated  that 
Hb  could  diffuse  through  parchment.     This  statement  can  only  be  ex- 
plained by  supposing  that  he  used  very  bad  parchment.     It  is  quite 
certain  that  it  does  not  diffuse  through  good  parchment.     This  non- 
diffusibility  is  very  remarkable,  for  it  is  a  "crystalloid."    Preyer  avails 
himself  of  the  non-diffusibility  of  Hb  to  test  vegetable  parchment.     The 
parchment  is  suitable  for  dialysis  if  Hb  do  not  diffuse  through  it.     The 
pigment  of  diabetic  urine  and  of  a  solution  of  curare  also  serve  as  tests. 
If  blood-crystals  be  dried  at  a  temperature  below  0**  cent,  they  preserve 
their  bright  red  colour,  and  do  not  undergo  decomposition.     Hb  dried 
in  this  way  can  be  exposed  for  hours  to  a  temperature  of  100°  cent, 
without  decomposing.     If  undried  crystals  be  heated  in  this  way,  or 
even  if  they  be  exposed  to  the  air  for  a  time  at  a  temperature  above 
0"  cent.,  they  decompose.     A  brownish  red  substance,  Methhsemoglo- 
bin,  is  produced,  and  also  a  colourless  albuminous  matter  insoluble  in 
water,  which  Preyer  designates  Globin.    The  composition  of  the  latter 
he  has  not  yet  closely  investigated,  but  it  bums  on  platinum  foil 
without  leaving  the  slightest  trace  of  ash,  and  seems  to  be  a  pure 
albumen.     A  watery  solution  of  Hb  coagulates  when  heated.     It  is 
not,  however,  the  Hb  which  coagulates  in  this  case,  but  albiuninous 
matters  resulting  from  the  decomposition  of  the  Hb.     There  seems  to 
be  a  number  of  these  coagulating  temperatures  which  He  between 
64°  and  68-5°  cent.     The  analyses  of  Hb  performed  by  Hoppe-Seyler 
and  C.  Schmidt  agree  in  a  remai-kable  manner.     The  mean  result  of 
the  analyses  of  dry  haemoglobin  is  C  54,  H  7-25,  N  16-25,  Fe  0-42, 
S  0*63,  O  21*45.     From  this  Preyer  calculates  the  following  startling 
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formula  0^^^,  "Bl^^qj  N,g4,  Fe^,  S3,  0,yg.  The  molecular  weight  he  esti- 
mates at  13332,  and  the  equivalent  weight  at  4444*4 — exactly  one- 
third  of  the  molecular  weight.  In  composition  theHb  of  Man,  Dog,  Ox, 
Goose,  Guinea-pig  and  Squirrel  seem  to  be  nearly  if  not  indeed  quite 
identical.  [How  remarkable  that  the  solubility  and  crystalline  forms 
should  vary,  while  the  chemical  relations  appear  to  be  the  same 
in  all.]  Oxidised  Hb  is  a  feeble  acid.  It  bleaches  very  sensitive 
cyanin  paper,  and  it  renders  very  sensitive  litmus  paper  violet.  It 
decomposes  Sodium  Carbonate  even  at  0*^  cent,  and,  as  shown  by  A. 
Schmidt,  it  crystallises  un decomposed  at  the  +pole  of  a  galvanic 
current.  Preyer  describes  at  great  length  the  action  of  numerous 
acids  and  alkaline  substances  upon  Hb.  The  acids  decompose  a 
watery  solution  of  Hb.  The  nature  of  the  decomposition  varies  much. 
In  dilute  alkaline  solutions  Hb  dissolves  readily,  possibly  owing  to  the 
formation  of  an  alkaline  compound  with  the  Hb.  Decomposition  of 
the  Hb  does  not  result  unless  the  solution  of  the  alkali  be  concen- 
trated, or  unless  the  dilute  solution  be  heated.  The  account  of  the 
actions  of  acids,  alkalies,  and  various  salts,  such  as  cupric  sulphate, 
mercuric  chloride,  &c.,  must  however  be  perused  in  the  original. 
With  regard  to  the  action  of  urine  on  Hb,  Preyer  gives  some 
interesting  facts  (p.  92).  If  pyre  Hb  be  dissolved  in  urine,  the 
characteristic  spectrum  is  given  by  the  solution  for  a  long  time.  K 
blood  be  mixed  with  urine,  the  spectroscopic  characters  soon  disap- 
pear. At  first  there  are  the  two  bands  of  oxidised  Hb.  Soon  a  third 
band,  that  of  Methsemoglobin,  appears.  In  twenty-four  hours  or  so 
the  spectral  characters  disappear. 

For  the  rapid  reduction  of  oxy-hsemoglobin  Preyer  recommends  so- 
dium sulphide  instead  of  ammonium  sulphide.  As  is  well  known,  if 
blood  be  allowed  to  stand  for  some  time  its  colour  becomes  purpla  This 
is  owing  to  reduction  of  Hb.  This  reduction  takes  place  before  any 
putrefaction  of  the  blood  sets  in,  and  the  explanation  which  has  been 
offered  of  the  fact  is  that  the  blood  contains  substances  which  reduce 
the  Hb.  Without  denjdng  this,  Preyer  foimd  that  a  solution  of  abso- 
lutely pure  oxidized  Hb  in  distilled  water  kept  in  an  air-tight  vessel 
at  a  temperature  a  little  over  0°  cent.,  became  of  a  darker  colour  on 
the  third  day,  and  on  the  tenth  day  the  colour  was  purple,  the  two 
bands  of  oxy-hsemoglobine  had  disappeared,  and  the  single  band  of 
reduced  Hb  alone  remained.  On  opening  the  bottle  and  exposing  the 
fluid  to  ail'  oxy-hsemoglobin  was  again  produced.  Decomposition  of  a 
part  of  the  Hb  had  taken  place,  for  the  fluid  contained  globin.  So 
when  Hb  decomposes  it  uses  up  its  own  loosely  combined  oxygen. 
In  the  spectroscopic  examination  of  Hb  it  is  important  to  remember 
that  the  degree  of  concentration  of  its  solution  greatly  influences  the 
spectral  characters,  e.  g.  if  the  solution  contain  less  than  O'Ol  per 
cent,  of  the  oxidised  Hb  it  gives  only  one  absorption  band  (the  one 
near  the  line  D),  while  if  it  contain  more  than  0*01  per  cent,  and 
less  than  0*8  per  cent,  it  gives  two  bands;  but  if  the  quantity  be 
greater  there  is  only  one  broad  band,  the  space  between  the  character- 
istic pair  being  c<»npletely  dai*kened.  A  smaller  quantity  of  blood 
may  be  detected  by  themicrofipectroscope  than  by  any  chemioal  test 
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for  blood  (p.  110).  But  if  blood  be  mixed  with  excess  of  aniline  the 
Hb  spectium  can  no  longer  be  seen.  So  blood  may  be  present  and 
the  spectroscope  may  fail  to  show  it.  He  regards  the  production  of 
hoemin  crystals  as  a  valuable  and  certain  test  for  the  presence  of 
blood,  but  states  also  that  a  failure  to  obtain  these  crystals  is  not 
sufficient  to  prove  the  absence  of  blood.  If  the  blood  be  contaminated 
with  putrefying  substances  it  may  jdeld  no  hsemin  crystals.  He  re- 
commends the  following  method  for  testing  a  stain  supposed  to  be  blood. 
1.  Place  the  stained  substance  in  ^  per  cent.  NaCl  solution  in  order 
to  extract  the  blood  from  it.  2.  Examine  the  fluid  with  the  micro- 
scope. If  coloured  blood -corpuscles  are  found  the  question  is  decided, 
if  not,  3.  Examine  the  fluid  with  the  microspectroscope.  If  the  spec- 
trum of  oxidised  or  reduced  Hb,  or  Hsematoidin  or  Hsematin  be 
seen,  blood  is  certainly  present.  4.  If  such  spectra  be  not  seen, 
search  for  hsemin;  evaporate  the  fluid  to  dryness  in  a  watch-glass  at 
a  temperature  not  higher  than  50°  cent.,  then  add  a  little  "very  con- 
centrated acetic  acid,"  boil  carefully  for  a  minute  or  two,  and  then  evapo- 
rate to  dryness  on  a  water-bath.  Moisten  the  residue  with  water  and 
look  for  crystals.  If  the  black  or  dark  brown  crystals  of  hsemin  are 
seen,  the  stain  was  certainly  due  to  blood.  5.  If  no  crystals  be  found, 
bum  the  residue  on  platinum  and  test  for  iron.  If  no  iron  be  found, 
it  was  not  blood ;  if  iron  be  found  while  hsemin  could  not  be  obtained, 
it  Tnay  have  been  blood.  Preyer  recommends  the  estimation  of  Hb  by 
means  of  the  spectroscope  as  the  most  convenient  method  for  ascer- 
taining the  amount  of  blood  in  an  animal  (see  pp.  116 — 131).  One 
molecule  of  Hb  combines  loosely  with  one  molecule  of  O,  hence 
Hb  Og  is  the  symbol  for  oxy-hsemoglobin.  The  CO  compound  with  Hb 
is  Hb  CO.  As  is  known,  the  CO  in  this  case,  though  it  merely  re- 
places the  Og  clings  to  the  Hb  much  more  firmly  than  the  latter. 
CO  can  thrust  out  oxygen,  but  oxygen  can  no  longer  thrust  out  CO. 
A  person  poisoned  with  CO  dies  from  lack  of  O.  What  is  to  be  done 
with  a  person  so  poisoned?  Kiihne  very  reasonably  recommended 
transfusion  of  blood.  Pokrowsky  has  obtained  unexpected  results 
from  a  vigorous  maintenance  of  artificial  respiration.  All  the  Hb 
may  not  be  in  the  state  of  Hb  CO ;  and  it  would  appear  probable,  from 
Pokrowsky *s  successful  results,  that  the  CO  becomes  further  oxidized, 
and  is  so  got  rid  of  (p.  144).  [See  abstract  in  J  (mm,  ofChem.  Soc,  1871, 
p.  839,  of  a  recent  paper  by  Bernard  on  "Action  of  Carbonic  Oxide 
on  Blood  Globules."  He  supposes  that  in  case  of  recovery  from  CO 
poisoning  the  CO  is  excreted  unchanged.  He  gives  no  evidence  in  sup- 
port of  this.]  The  formula  for  the  compound  of  Hb  with  nitric  oxide 
is  Hb  NO.  Regarding  nitrite  haemoglobin  Preyer  (p.  150)  is  of  opinion 
that  the  whole  matter  requires  renewed  investigation.  The  compound 
of  Hb  with  Cyanogen  gives  two  absorption  bands,  which  Preyer  says 
are  certainly  not,  as  Ray  Lankester  avers,  identical  with  those  of  Hb 
CO,  but  with  those  of  Hb  O^.  Hydrocyanic  Acid  probably  forms 
a  compound  both  with  oxidized  and  with  reduced  Hb.  At  p.  163 
.  there  is  a  table  of  all  the  formulae  for  the  various  compounds  of  Hb. 
The  only  compounds  whose  formulse  have  been  unquestionably  ascer- 
tained are  Hb  O,,  Hb  CO  and  Hb  NO.     Preyer  puts  a  mark  of  in- 
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terrogation  after  all  the  others.  Hb  may  be  decomposed  into  a  great 
number  of  substances  which  Preyer  divides  into  three  groups.  I.  Al- 
bumens. II.  Pigments.  III.  Acids,  As  already  mentioned,  he  gives 
the  name  Globin  to  an  Albumen  which  he  has  obtained  from  pure  Hb. 
When  a  watery  solution  of  Hb  is  exposed  for  a  considerable  time 
to  the  air,  Hb  splits  up  into  Methajmoglobin  and  Globin.  Globin 
is  a  colourless  substance,  and  appears  to  be  a  perfectly  pure  form  of 
albumen.  It  has  no  tibrino-plastic  power.  By  the  action  of  acetic 
acid  Hb  is  decomposed,  and  various  acid  albumens  are  produced.  In 
like  manner  alkaUes  decompose  Hb  and  give  rise  to  alkaline  albu- 
mmates. 

Syntonine  is  also  got  from  Hb  by  exposing  it  to  the  action  of  Hce. 
Globulin  is  also  said  to  be  obtained  from  Hb,  but  what  is  meant  by 
the  term  Globulin  it  would  be  difficult  to  say.  See  p.  168  for  a 
valuable  list  of  the  things  which  go  under  this  indefinite  name,  which 
ought  to  be  dropped  altogether.  Eight  definite  pigments  have  already 
been  derived  from  Hb  :  Hsemin,  Hsematoin,  Haematoidin,  Hsema- 
tochlorin,  and  Hsematolutein  crystallize;  Methsemoglobin,  Hse matin 
and  Hsemathion  are  amorphous.  Haemin  and  Hsematoidin  are  well 
known.  Hsematoidin  has  never  been  obtained  from  Hb  by  artificial 
means.  It  is  not  generally  known  that  it  was  first  discovered  by  Sir 
Everard  Home  in  1830.  Not  only  is  this  substance  a  certain  proof 
of  blood  decomposition,  but  it  excites  much  interest  because  of  its 
supposed  identity  with  the  chief  bile-pigment.  Bilirubin.  This  sup- 
posed identity  has  caused  many  to  regard  the  bile-pigment  as  one  of 
the  products  of  the  decomposition  of  Hb.  Yet  ai-e  they  identical! 
The  composition  of  hsematoidin  has  not  been  precisely  ascertained. 
No  doubt  both  substances  form  crystals  of  the  same  shape  and  colour, 
although  the  hsematoidin  crystals  are  far  deeper  in  colour  than 
those  of  the  bile-pigment,  but  then  the  spectrum  of  hsematoidin  shows 
two  bands,  that  of  bilirubin  no  bands  at  all.  The  crystals  of  hsema- 
toidin are  soluble,  those  of  bilirubin  are  insoluble  in  ether  containing 
fat  (fetthaltigen  -^ther).  There  do  not  appear  to  be  therefore  any 
sufficient  grounds  for  supposing  that  these  substances  are  identical 
There  is,  however,  nothing  opposed  to  the  idea  that  bile-pig- 
ment may  be  derived  from  that  of  the  blood.  Hsematoin  is  a 
bright  red  pigment  obtained  by  acting  on  blood  by  Sulphuric 
Acid.  It  contains  no  iron.  Methsemoglobin  has  been  found  in 
the  dried  blood  of  wounds.  It  may  be  obtained  from  blood- 
crystals  by  allowing  them  to  stand  for  some  months  over  Sul- 
phuric acid  in  a  glass  chamber  at  the  ordinary  temperature  when  Hb 
decomposes  into  Methsemoglobin  and  the  albumen  Globin.  Hse- 
mathion  is  a  green  pigment  which  is  formed  by  the  action  of 
HS  on  HbOj,.  On  the  decomposition  of  HbO^  in  watery  solution 
between  0"  and  50®  cent,  acids  appear.  Hoppe-Seyler  found  buty- 
ric and  formic  acids,  together  with  another  strong  non-volatile 
acid.  In  his  concluding  chapter  Preyer  discusses  the  changes 
which  Hb  undergoes  in  respiration,  and  the  causes  of  these.  We 
wish  he  bad  discussed  this  at  greater  length. 

These  interesting  researches  show  more  forcibly  than  ever  that 
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this  substance,  Hftsmoglobin,  is  likely  to  give  us  a  great  insight 
into  animal  chemistry.  Happily  the  substance,  although  it  be  the 
most  complicated  substance  known,  can  be  obtained  in  the  pure  state, 
and  many  of  the  products  of  its  decomposition  are  of  a  definite 
description.  It  can  indeed  be  taken  to  pieces,  as  it  were,  in  a 
manner  much  more  methodical  than  that  which  has  yet  obtained 
regarding  any  other  albumenoid.  We  anticipate  very  much  from  a 
continuation  of  researches  such  as  these. 

Contributions  on  the  Blood  of  Man  and  Mammals. — On 
Hsematin.  Hoppe-Seyler  (Unters^ich,  1871,  p.  523.  See  a  long 
abstract  by  Dr  Ferrier  in  Chem.  Soc.  Joum.  1871,  p.  736.)  Hse- 
matin does  not  simply  result  from  the  splitting  up  of  Haemoglobin, 
but  results  from  decomposition  accompanied  by  oxidation.  If  hae- 
moglobin in  the  absence  of  oxygen  be  reduced  by  hydrogen  and 
decomposed  by  alcohol  containing  sulphuric  acid  or  caustic  potash, 
a  pigment  is  produced  which  has  a  purple-red  colour  both  in 
acid  and  alkaline  solutions,  and  is  characterised  by  definite  absorp- 
tion bands;  he  calls  this  Hsemochroraogen.  On  being  oxidised  it 
forms  Hsematin.  He  has  not  succeeded  in  isolating  this  new 
pigment,  nor  has  he  been  able  to  produce  it  by  reducing  Hsematin. 
He  regards  Hsemoglobin  as  a  compound  of  an  albumenoid  sub- 
stance (Preyer's  Globin)  with  a  group  of  atoms  constituting,  when 
isolated,  Hsemochromogen.  The  black  pigment  of  the  lungs  and 
bronchial  glands,  and  also  the  stellate  pigment  cells  of  Amphibia, 
seem  to  be  a  residue  of  Hsematin,  while  urinary  and  bile-pigments 
appear  to  be  products  of  Hsemochromogen.  In  atomic  lelations 
there  is  a  very  close  affinity  between  Hsemochromogen  and  bili- 
rubin. Numerous  facts  favour  the  idea  that  bilirubin  is  formed 
by  the  action  of  water  and  an  acid  on  Hsemoglobin  in  the  absence  of 
oxygen. 

Brondgeest  {Centralhlaity  1871,  No.  9)  has  obtained  colourless 
crystals  from  frog's  blood  by  freezing  it  previous  to  its  coagulation. 
These  crystals,  he  thinks,  consist  of  Albumen  derived  from  the 
blood-plasma. 

Influence  op  Acids  on  the  Oxygen  op  Hemoglobin,  Strass- 
burg.  {Pflilger's  Archiv,  iv.  454,  abstract  in  CentralblcUt,  1872, 
No.  2.) 

Fluorescing  Product  op  the  Reduction  op  Hemoglobin, 
Stockvis.     (See  Joum,  o/Anat.  and  Phys.  No.  ix.  p.  248.) 

Influence  op  Nutrition  on  the  Amount  of  Hemoglobin. 
Subbotin  {Zeitsch,  fiir  Biologie,  vii.  185). 

Influence  of  Bile  and  Bile-acids  on  Blood-Corpuscles. — 
Jurasz.  (Inaug  Diss.  Greifswald,  1871.  Abstract  in  Centralblatt, 
1872,  No.  3.) 

Coagulation  op  Blood. — ^A.  Schmidt  (Gentralblatt,  1871,  No. 
48).     Haemoglobin,  though  it  accelerates  the  coagulation  of  fluids 
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which  contain  fibrinogen  and  fibrin o-plastic  matter^  is  not  in  itself 
fibrino-pListic.     (See  abstract  of  Preyer's  memoir,  supra.) 

Nauyn  (Eeicherfa  Archives,  1866)  has  stated  that  if  blood  whose 
corpuscles  have  been  disintegrated  by  freezing  be  injected  into  the 
jugular  vein  of  a  living  animal,  coagulation  of  the  blood  and  death 
of  the  auimal  rapidly  ensue;  this  he  ascribed  to  the  abundance  of 
free  fibrino-plastic  substance  introduced  into  the  circulation.  This 
view  has  received  support  from  J.  Ranke's  experiments.  (Die  Bhit- 
vert/ieilung  und  der  Thatigkeitswechael  der  Organs,  8vo.  pp.  191, 
Leipsic,  1871;  abstract  in  Gentralhlatt,  1872,  No.  6.)  This  observer 
found  that  when  he  injected  pure  solution  of  bile,  or  of  the  salts 
of  the  bile-acids,  into  the  jugular  vein,  asphyxia  and  death 
rapidly  supervened.  The  right  heart  and  pulmonary  artery  con- 
tained coagula;  the  blood  in  the  left  heart  was  found  to  be  fluid 
at  death.  Injection  of  a  solution  of  bile-ash  produced  no  disturb- 
ance. He  ascribed  the  coagulation  to  the  liberation  of  fibrino-plas- 
tic substance  from  the  blood-corpuscles  dissolved  (as  they  hare  long 
been  known  to  be)  by  the  salts  of  the  bile-acids.  Schiffer  {Gen- 
tralblatty  1872,  No.  10)  says  the  case  is  not  so  simple  as  these 
researches  make  it  appear.  He  injected  into  the  jugular  vein  of 
rabbits  blood  which  had  been  frozen,  and,  although  some  died 
rapidly,  othei-s  seemed  to  suffer  no  inconvenience,  even  though  four  or 
^ye  and  even  eight  CC  had  been  injected.  In  only  one  of  those 
that  died  did  he  find  a  clot  in  the  pulmonary  artery — in  the 
others  the  blood  in  the  right  heart  was  fluid.  The  cause  of  death 
seems  to  have  been  very  obscure,  for  not  only  did  death  ensue 
during  the  injection,  but  the  death  resulted  in  most  cases  when 
the  blood  was  injected  into  the  peripheric  as  well  as  into  the 
central  portion  of  the  jugular  vein.  [Possibly  it  found  its  way 
into  the  circulating  current  by  some  collateral  path.  It  would 
have  been  well  to  have  injected  such  a  substance  as  Potassium 
Ferrocyanide  into  the  upper  end  of  the  jugular,  and  then  to 
have  examined  the  blood  in  the  general  circulation  to  see  whether 
or  not  it  had  found  its  way  thither.]  In  dogs  he  repeatedly 
injected  as  much  as  25  OC  of  frozen  blood,  and  death  did  not 
result.  [He  leaves  us  to  infer  that  no  coagida  formed  anywhere.] 
He  therefore  concludes  that  free  fibrino-plastic  matter  may  be  in- 
troduced into  the  circulating  blood,  even  in  large  quantities,  without 
giving  rise  to  coagulation. 

Origin  of  Fibrin  and  Cause  op  Coagulation  of  Blooix— 
B^clard  showed  that  the  blood  of  the  splenic  vein  is  poorer  in 
red  corpuscles,  and  richer  in  fibrin,  than  the  blood  of  the  jugular 
vein  or  the  splenic  artery.  Gray  confirmed  this,  and  suggested 
that  in  the  spleen  the  red  corjmscles  are  partially  destroyed,  and 
fibrin  is  produced  from  their  disintegration.  Funke  has  oppose^ 
both  of  these  authorities  in  this  matter.  To  settle  the  difference 
Mantegazza  has  performed  some  experiments.  (CentralblcUt,  1871, 
No.  45.)  He  examined  the  blood  of  the  splenic  and  jugular  veins 
in  fifteen  dogs.     In  the  majority  of  instances  the  splenic  vein  yielded 
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more  fibrin  and  fewer  red  corpuscles  than  the  jugular  blood,  but 
in  some  cases  both  bloods  were  apparently  identical,  and  in  others 
the  proportion  was  reversed. 

The  extirpation  of  the  spleen  in  three  rabbits  was  followed  by 
no  remarkable  change  in  the  amount  of  fibrin  in  the  splenic  blood. 
He  injected  a  solution  of  Urea  into  the  blood-vessels  of  dogs  and 
rabbits,  and  found  that  it  was  quickly  followed  by  a  decided  de- 
struction of  blood-corpuscles  and  an  increase  in  the  fibrin.  A 
similar  result  followed  the  injection  of  lactic  acid  into  the  blood, 
but  here  the  change  was  not  so  remarkable.  To  ascertain  whether 
or  not  Zimmermann,  Beltrami  and  Lu8sana  are  right  in  suppos- 
ing that  muscular  action  increases  the  amount  of  fibrin  in  the 
blood,  he  analysed  the  blood  of  animals  whose  muscles  had  been 
tetanised  by  induction  shocks  till  death  ensued.  He  analysed  the 
blood  of  men  who  died  of  traumatic  tetanus.  He  analysed  the 
venous  blood  of  a  tetanised  limb,  and  compared  it  with  that  of  a 
limb  at  rest  in  the  same  animal.  Sometimes  he  found  a  slight 
increase  of  the  fibrin,  but  just  as  often  there  was  no  change,  and 
sometimes  there  was  a  diminution  of  it.  Equally  indefinite  were 
the  results  of  experiments  undertaken  to  ascertain  the  effect  of 
starvation  upon  the  amount  of  fibrin. 

Coagulation  op  Fcetal  Blood.     Boll   (see  Joum,   of  Anat. 
and  Phya.  No.  ix.  p.  233). 

Inorganic  Constituents  of  Blood. — Jarisch  {Wien,  Med,  JahrK 
1871,  p.  14,  and  Cmtralblatt,  1872,  No.  4). 

Evolution  op   Ammonia    prom   Putrepying   Blood.  —  Exner 
(see  Joum,  ofAntxt,  and  Phya,  ix.  p.  247). 

Composition  op  Blood  in  Chyluria. — Hoppe-Seyler  (Unterstich- 
imgen,  1871,  p.  551.     Abstract  in  Chem.  Soc.  Jov/m,  1871,  p.  740). 


Digestion, 

Action  op  Saliva  on  Starch. — Paschutin  (CentrcUblatt,  1871, 
No.  24)  finds,  1,  that  the  action  of  Ptyalin  on  starch  is  not 
interfered  with  by  an  accumulation  of  the  newly-formed  sugar  in 
the  fluid.  As  is  well  known,  in  the  case  of  gastric  juice,  the 
accumulation  of  peptones  interferes  with  the  action  of  pepsin ;  2,  that 
Ptyaline  cannot  transform  starch  into  sugar  without  itself  under- 
going some  change,  its  power  as  a  ferment  diminishes. 

Separation  op  Digestive  Ferments. — Paschutin  (Centralhlatty 
1872,  No.  7).  The  sugar- forming  ferments  contained  in  the  in- 
testinal mucous  membrane  of  the  dog  can  be  readily  separated  by 
filtration  through  a  clay  cell,  under  the  influence  of  Bunsen's  gas- 
pump.  Filtration  after  this  manner  serves  also  to  separate  the 
three  pancreatic  ferments.  These  may  be  obtained  with  difficulty 
from  a  watery  extract  of  the  gland,  but  if  the  gland  be  previously 
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extracted  by  means  of  concentrated  saline  solutions,  the  ferments 
can  then  be  readily  obtained.  Different  salts  extract  the  ferments 
in  different  proportions,  some  salts  indeed  extract  only  a  i=ingle 
ferment;  e.  g.  the  ferment  which  acts  on  Albumen  may  be  extracted 
in  a  nearly  pure  state  by  means  of  Rochelle  salt,  Sodium  Hypo- 
sulphite, Ammonium  Nitrate,  <fec.;  the  ferment  that  acts  on  starch 
may  be  extracted  by  Potassium  Arsenate,  <fec.,  and  the  ferment 
that  acts  on  fats  may  be  extracted  by  Potassium  Antimonate, 
Sodium  Bicarbonate,  <fec. 

Gastric  Digestion. — Pick,  On  Pepsin  Digestion  and  Physio- 
logical Belations  of  its  Products  {Centralblatt,  1871,  No.  29).  Lu- 
bavin,  On  Artificial  Digestion  of  Casein  by  Pepsin^  and  the  Action 
of  Water  on  Albuminous  Substances  (Hoppe-Seyler's  Untersuch,  1871; 
abstract  by  Dr  Brunton  in  Chem.  Soc.  Journ.  1871,  p.  731). 

Griinnhagen,  On  a  New  Method  for  estimating  the  Action  of 
Pepsin  {Pflilger's  Archiv,  1872,  v.  p.  203).  Panum  (Nordisk  Medicin, 
Arkiv.  1871,  iii.  H.  2,  No.  9,  Centralblatt,  1871,  No.  51)  describes 
his  method  for  making  Gastric  fistulse,  and  gives  results  of  experi- 
ments with  different  kinds  of  Pepsin.  He  praises  the  Pepsin  essence 
made  by  Schering  of  Berlin  on  Oscar  Liebreich's  receipt.  Heintz, 
On  Pepsin  {Archiv,  Pharmac.  CXLVI.).  Farr,  On  Food  Solvents  {Med. 
Times  and  Gazette,  1871,  Vol.  i.).  Pavy,  Excellent  lectures  on 
Digestion  {Lancet,  1871-2).  Friedinger  {Wiener  Acad,  Bericht, 
LXiv.  [2],  October,  1871,  Centralblatt,  1871,  No.  51)  discusses  the 
question  what  cells  in  the  gastric  glands  form  the  Pepsin.  This 
question  has  been  considered  recently  by  RoUett  {Centralblatt,  1870, 
p.  326,  and  1871,  p.  373).  Heidenhain  {Ibid.  1870,  p.  837,  and 
1871,  p.  574),  and  Ebatein  {Ihid.  1871,  p.  81,  see  Journ.  of  AruU.  and 
Phys.  viii.  p.  407).  Heidenhain  comes  to  the  conclusion,  in  opposition 
to  Ebstein,  that  the  older  view  should  be  adopted,  to  wit,  that  the 
superficial  or  investing  cells  (Kollett's  adelomorphous  cells)  are  those 
which  produce  pepsin. 

Muscle. 

• 

Disappearance  op  Glycogen  during  Muscular  Work. — Some 
time  ago  O.  Nasse  discovered  that  during  rigor  mortis  the  amount 
of  glycogen  in  a  muscle  undergoes  a  diminution.  He  inferred  from 
this  that  during  contmction  a  diminution  in  the  amount  also  takes 
place.  Weiss  (W^em.  Akad.  Bericht,  LXiv.  Abth.  il  July,  1871)  finds 
that  such  is  the  case.  He  took  a  frog,  and  tetanised  the  muscles 
of  one  leg  by  paralysing  the  lumbar  nerves.  When  the  muscles  were 
completely  exhausted,  he  estimated  the  amount  of  glycogen  in  them, 
and  also  in  those  of  the  leg  which  had  been  kept  in  a  state  of  rest. 
There  was  decidedly  less  glycogen  in  the  tetanised  muscles.  In  one 
series  of  experiments  the  loss  of  glycogen  was  24'27,  in  a  second, 
28-24,  in  a  third,  it  was  50*427  per  cent 

Proceeding  from  these  facts,  he  compared  the  amount  of  glycogen 
in  the  heart  with  that  in  the  dorsal  muscles  of  a  dog  which  had 
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been  starved  for  forty  hours,  and  then  three  and  a  half  hours  previous 
to  its  death  fed  on  starch  paste.  He  found  that  in  the  cardiac 
muscle^  notwithstanding  its  constant  activity,  the  per  centage  amount 
of  glycogen  is  nearly  two-thirds  of  what  it  is  in  the  comparatively 
quiescent  dorsal  muscles  (0*510  per  cent,  glycogen  in  heart,  0-7175 
per  cent,  in  dorsal  muscles).  Another  series  of  experiments  were 
undertaken  to  ascertain  the  extent  to  which  the  amount  of  glycogen 
in  muscle  is  affected  by  deficient  nutrition,  and  also  by  various  diets. 
These  were  performed  on  fowls.  He  found  that  the  amount  of 
muscle-glycogen  does  not  vary  nearly  so  much  as  that  of  liver-glyco- 
gen.  Insufficieut  food,  or  the  absence  of  Carbohydrates  diminishes 
both,  but  it  diminishes  the  liver  far  more  than  the  muscle-glycogen. 
He  found  indeed  that  in  one  case  after  Carbohydrates  had  been 
removed  from  the  food  for  three  days,  that  the  liver-glycogen  had 
almost  entirely  disappeared,  while  the  muscle-glycogen  (that  of  the 
pectoral  muscles  was  always  examined)  was  little  affected.  [This 
seems  to  shew  that  the  glycogen-muscle  is  not  dependent  on 
the  liver  for  its  formation.]  It  therefore  appears  that  muscle- 
glycogen  is  not  nearly  so  much  affected  by  starvation  as  has  been 
hitherto  supposed.  The  explanation  of  the  retention  of  mtiscular 
power  during  starvation,  although  that  power  gradually  diminishes, 
is  ascribed  by  Weiss  to  the  slow  exhaustion  of  the  stock  of  muscle- 
glycogen.  Brucke's  method  of  estimating  glycogen  was  used  in 
these  experiments  (vide  infra). 


MiscellaneoiLS. 

Influence  of  Muscular  Exercise  upon  Excretion  of  Ni- 
trogen.— Prof.  Austin  Flint,  Junior  (On  the  Physiological  Effects 
of  Severe  wnd  Protracted  Muscular  Exercise,  with  special  Reference 
to  its  Influence  upon  the  Excretion  of  Nitrogen,  8vo.  pp.  91,  New 
York,  1871),  communicates  the  results  of  observations  made  upon  a 
celebrated  pedestrian  named  Weston.  The  observations  were  made 
by  a  committee  consisting  of  Professors  Flint,  Dalton,  Doremus, 
Hammond  and  others.  Weston  proposed  to  walk  four  hundred 
miles  in  five  consecutive  days,  and  upon  one  of  those  days  to  walk 
one  hundred  and  twelve  miles  in  twenty-four  consecutive  hours. 
The  committee  resolved  to  make  minute  observations  of  everything 
regarding  his  food,  excreta,  weight,  temperature,  pulse,  state  of 
health,  <kc.,  for  (1)  five  dajs  previous  to  the  walk;  (2)  during  the 
five  days  of  the  walk,  and  (3)  during  five  days  after  the  walk. 
Weston  was  to  eat  and  drink  just  as  he  pleased,  while  the  committee 
registered  everything.  For  tlus  pui  pose  the  doings  of  the  pedestrian 
•werff  watched  night  and  day  by  one  of  the  gentlemen.  This  was 
rendered  possible  by  the  walk  being  performed  in  a  covered  building 
in  New  York.  Judging  from  Dr  Flint's  report,  the  utmost  care 
and  circumspection  seem  to  have  been  observed  in  making  the 
observations,  which  in  all  such  experiments  are  of  a  most  laborious 
character. 
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The  following  table  shews  the  chief  results  of  the  experiments  : 


Before 
the  Walk. 

Weight  of 

Body 

(Nude). 

lbs. 

Temperature. 
Fahr. 

Pulse. 

Miles 
Walked. 

Nitrogen 

in  Ingesta. 

grains. 

Nitrogen  in 
Egesta 

(Urea  and 
FsBces). 
grains 

1st  day. 
2nd... 
Srd  ... 
4th  ... 
5th  ... 

120-6 

121-26 

120 

118-6 

119-2 

99-7 

98-4 

98 

99-1 

99-5 

75 
73 
71 
78 
93 

16 
6 
6 

15 

1 

361-22' 

288-36 

272-27 

335-01 

440-43 

323-26 
301-18 
830*36 
300-57 
320-06 

Mean 

99 

78 

339-46 

315  09 

During  the 

Walk 
1st  day. 

2nd  ... 

Srd  ... 

4th  ... 

6th  ... 

116-5 

116-25 

116 

114 

115-75 

95 -S 
94-8 
96-6 
96-6 
97-9 

98 
93 
109 
68 
80 

80 
48 
92 
67 
40-6 

151-65 
265-92 
228-61 
14470 
383*04 

367-10 
370-64 
397-58 
348*53 
332-77 

Mean 

96-3 

90 

234-76 

361-62 

After  the 

Walk. 
Ist  day. 

2nd  ... 

Srd  ... 

4th  ... 

5th  ... 

118 

120-25 

120-25 

12S-5 

120-75 

98*6 
98-4 
99S 
98-8 
97-5 

76 
73 
70 
78 
76 

2 
2 
2 
2 
S 

385-65 
499-10 
394-83 
641-71 
283-36 

295-70 
358-81 
409-87 
382-89 
418-49 

Mean 

98-6 

74 

440-93 

373-15 

Previous  to  and  after  the  walk  the  health  was  good.  On  the  first 
day  of  the  walk  "he  seemed  to  feel  very  well,"  but  "was  a  little 
nauseated  at  times,  but  he  stated  that  he  had  always  more  or  less 
disturbance  of  that  kind  when  he  first  conmienced  to  walk."  On 
the  third  day  he  complained  very  much  of  drowsiness  (he  had  uLept 
very  little  during  the  previous  48  horn's).  On  the  previous  night  he 
began  the  attempt  to  walk  112  miles  in  24  consecutive  hours,  but  he 
failed  from  want  of  sleep.  On  the  morning  of  the  fourth  day  he 
began  his  second  attempt  to  accomplish  this  feat.  In  the  evening  he 
broke  down — ^he  became  giddy  and  staggered  so  that  he  could  scaroely 
see  the  track.  He  was  compelled  to  abandon  the  attempt,  and  wbs 
greatly  depressed  at  the  &.ilure.  At  the  conclusion  of  the  fifth  day 
"  he  was  in  the  best  health  and  spirits.''  It  is  evident  from  tb» 
table  above  given,  that  during  the  first  four  days  of  the  walk  the 
nitrogen  in  the  Faeces  and  Urea  greatly  exceeded  that  in  the  ingeeU. 
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The  loss  of  weight  after  the  first  day  of  the  walk  was  not  very 
marked.  That  the  excretion  of  Nitrogen  was  decidedly  increased 
during  the  period  of  muscular  exertion  is  obvious  from  the  table. 
Dr  Flint  ascribes  this  to  increased  waste  of  muscular  tissue.  The 
experiment  is  a  very  complicated  one,  and  is  likely  to  cause  a  good 
deal  of  discussion.  Indeed,  we  think  it  so  complicated  that  it  is 
difficult  to  draw  from  it  any  conclusions  which  are  calculated  to  give 
any  very  decided  advancement  to  our  knowledge  of  the  part  which 
muscular  tissue  takes  in  generating  mechanical  energy.  Such  com- 
plications as  these  strike  us.  Weston  seemed  to  fail  during  the  walk 
owing  to  want  of  sleep,  and  no  wonder — ^look  at  the  following  table 
which  we  have  drawn  up  from  the  experiments  : 

Hours  op  Sleep. 


Before  the  Walk. 

During  the  Walk. 

After  the  Walk. 

let  day      7'.  30" 
2nd  ...       6'.  40" 
3rd  ...       9' 
4th  ...       7M5" 
6th  ...     10 

1' 

4' .  28" 

0' .  30" 

1' 

9' .  26" 

8' .  20" 
8' .  15" 
8' .  60" 
7' .  35" 

r .  45" 

Total     40' .  25" 

16'.  24" 

42'.    6" 

It  certainly  is  not  surprising  that  he  failed  to  walk  400  miles, 
but  it  is  indeed  a  wonder  that  he  walked  317*5  miles  during  five 
days  with  only  16^  hours  sleep  during  the  period.  It  appears  that 
he  could  not  sleep.  Can  Dr  Flint  say  that  the  want  of  sleep  and 
excitement  certainly  exerted  no  influence  upon  the  metamorphosis 
of  albumenoids  in  various  tissues,  such  as  might  have  increased  the 
excretion  of  Urea  ?  And  as  regards  the  food — ^was  the  amount  of 
Carbohydrates  sufficient  for  the  production  of  the  muscular  energy  1 
(supposing  we  adopt  the  view  that  these  are  the  ordinary  sources 
of  this  energy).  Dr  Flint  makes  a  point  of  the  fact  that  the  man 
took  what  food  he  liked,  and  as  much  of  it  as  he  pleased.  It  is 
evident  from  the  table  that  he  took  less  nitrogenous  food,  but  the 
quantity  of  Carbohydrates  consumed  is  not  set  forth. 

Judging  as  well  as  we  can  from  Dr  Flint's  tables,  we  are  inclined 
to  think  that  Weston  did  not  consume  a  greater  but  rather  a  smaller 
amount  of  Carbohydrates  during  the  walk  than  he  did  before  it. 
Parkes  found  in  his  former  experiments,  and  again  in  those  recently 
performed  by  him  {Froc.  B,  S.  xix.  349),  that  if  muscular  work  be 
done  on  an  abundant  diet  of  Carbohydrates — without  nitrogenous 
matter — that  the  excretion  of  Nitrogen,  although  somewhat  increased 
after  the  work  is  done,  is  not  increased  during  its  performance. 

No  doubt  the  work  done  by  the  subjects  of  Parkes*  experimenta 
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was  much  less  than  that  performed  by  Weston,  but  nevertheless 
the  difference  in  the  result  is  striking ;  and  it  makes  us  anxious  to 
know  how  the  excretion  of  Nitrogen  may  be  influenced  by  the  per- 
formance of  great  muscular  exertion  on  a  diet  deficient  in  Carbo- 
hydrates. In  that  case  is  the  disorganisation-  of  nitrogenous 
matter  belonging  to  the  muscle  or  to  the  blood-corpuscles,  or  other 
tissue  accelerated?  Are  albumenoids  in  that  case  seized  upon  to 
supply  the  pabulum  for  the  evolution  of  the  muscular  energy  1  Of 
course  we  do  not  say  that  Weston's  diet  was  during  the  walk 
deficient  in  Carbohydrates,  although  we  are  inclined  to  think  it  was. 
In  conclusion,  we  would  say  that  this  remarkable  experiment  leads 
us  to  desire  more  information  regarding  the  effect  of  great  and  pro- 
longed muscular  effort  upon  the  excretion  of  Nitrogen.  The  question 
will  not,  however,  be  much  advanced  unless  we  can  get  rid  of  such 
complications  as  sleeplessness,  &c.,  which  hamper  the  above  case, 
which  nevertheless  is  one  of  great  interest. 

Excretion  of  Nitrogen.  Seegen  (Wiener  Acad,  JBertcht,  1871, 
LXUi.  [2],  p.  11)  concludes,  from  experiments  on  dogs,  that  all  the 
nitrogen  ingested  does  not  reappear  in  the  lurine  and  fseces — ^a  part 
leaves  the  body  in  some  other  way,  by  the  skin  or  lungs.  Voit 
maintained  that  the  amount  of  nitrogen  in  the  urine  and  fseces  covers 
that  of  the  ingesta.  But  Voit  estimated  the  nitrogen  in  the  flesh 
which  the  animals  ate  at  3*4  per  cent.  Seegen  finds  from  experi- 
ments by  Toldt  and  Novrath  that  in  horse-flesh  the  nitrogen  varies 
from  3*5  to  3*9  per  cent.  In  different  muscles  of  the  dog  it  was 
found  to  vary  as  much  as  from  3*52  to  4*31  per  cent.  (See  Abstract 
in  Chem,  Soc.  Jov/m,^  1871,  p.  943.) 

Constitution  of  Blood  and  Nutrition  of  Muscular  Tissue 
Marcet  {Proc,  R.  S.  xix.  465). 

Bone, 

Composition  op  Bone. — Aeby  communicates  results  of  numerous 
analyses  of  human  bones  (Gentralblatt,  1871,  No.  36)  and  of  those 
of  the  lower  animals  (Ibid.  1872,  No.  7). 

Weiske  (Ibid.  1871,  39  and  1872,  No.  11)  concludes,  from  experi- 
ments upon  goats,  that  a  deficiency  of  phosphoric  acid  or  of  lime  in 
the  food  does  not  cause  any  noteworthy  alteration  in  the  amount  of 
these  substances  in  the  bones.  In  one  case  he  subtracted  these  things 
from  the  food  for  a  period  of  fifty  days.  Although  they  be  cut  off  ftx)m 
the  food  they  continue  to  be  excreted  however.  Their  source  must, 
therefore,  be  the  soft  tissues.  They  may  be  immediately  derived 
from  the  bone,  but  if  so,  the  bone  makes  good  the  loss  by  drawing 
upon  the  supply  of  these  materials  in  the  soft  tissues. 

Milk 

Composition  op  Milk. — Bogomoloff  (Cen^a^Wo^^,  1871,  No.  40). 

Morphology  op  Milk  Casein. — Kehrer  (Archiv  fur  Gynceko* 
logie,  II.  1871,  p.  1) ;  (Abstract  in  CentraiblaU,  1871,  No,  21). 
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FiLtEATiON  OP  Casein.— Schwalbe  (Cehtralhlatt,  1872,  No.  6). 

Fdndamextal  Difference  between  the  Structure  of  Albumen 
and  THAT  OF  Casein. — ^Wanklyn  (Abstract  in  Journ,  of  Chem,  Soc. 
1871,  p.  837). 

Constitution  of  Milk  and  Blood. — Dumas  (Archiv  Sci,  Phya. 
NaJt,  [2]  XLL,  105 ;  Abstract  in  Journ,  Chem,  Soc,  1871,  p.  83S). 

Urine. 

Estimation  of  Urea. — Huefner  (Journ.  fur  pract,  Chemie,  i\r. 
F.  III.  p.  1 ;  Oentralblatt,  1871,  No.  17)  describes  a  modification  of 
Knopp*s  method  for  estimating  Urea.  Knopp's  method  is  based  on 
the  fact  that  a  solution  of  Barium  Hypobromite  decomposes  Urea  and 
liberates  its  nitrogen.  The  amount  of  Urea  is  estimated  from  the 
quantity  of  nitrogen  which  is  obtained.  Huefner  has  invented  an 
ingenious  and  simple  apparatus  with  which  this  valuable  process  can 
be  rapidly  and  satisfactorily  performed.  A  tube  open  at  the  top 
capable  of  holding  100  CC  is  by  means  of  a  glass  stopcock  divided 
into  an  upper  and  lower  compartment;  the  latter  holding  10 — 11  CC. 
The  upper  end  of  the  tube  is  fixed  in  a  glass  saucer  perforated  so  as 
to  permit  the  free  end  of  the  tube  to  proiect  to  some  extent.  The 
low^  compartment  of  the  tube  is  fiUed  by  means  of  a  long  funnel 
with  the  urine  previously  diluted  four  or  five  times  with  water. 
The  stopcock  is  then  turned.  The  upper  compartment  of  the  tube 
is  then  filled  with  a  watery  solution  of  Sodium  Hypobromite.  The 
saucer  around  its  upper  end  is  half-filled  with  solution  of  common 
salt,  to  serve  as  a  barrier  to  the  escape  of  gas.  A  graduated  gas- 
tube  filled  with  distilled  water  is  inverted  over  the  end  of  the  tube 
containing  the  bromate,  the  edge  of  the  inverted  tube  resting  in  the 
saucer  covered  by  salt  solution.  The  stopcock  is  now  turned  to  per- 
mit the  bromate  to  mingle  with  the  urine,  nitrogen  is  evolved  and 
accumulates  in  the  inverted  gas-tube,  in  which  its  volume  is  at  once 
ascertained.  The  Urea  decomposition  is  over  in  five  minutes,  but 
even  a  shorter  time  will  suffice  if  the  lower  part  of  the  tube  be  placed 
in  hot  water.  To  know  how  much  Urea  is  represented  by  a  certain 
volume  of  nitrogen  one  requires  to  decompose  a  known  quantity  of 
Urea  and  observe  the  volume  of  nitrogen  which  it  gives ;  this  serves 
as  a  standard.     [Ludwig  highly  approves  of  this  method.] 

Excretion  of  Urea  injected  into  the  Blood. — ^Falck  ( Virch. 
Archiv,  1871,  liii.  p.  282)  confirms  the  observation  that  if  Urea  be 
injected  into  the  blood  of  a  dog  it  is  ere  long  excreted  by  the  kidneys 
unchanged.  He  gives  a  historical  resume  of  researches  regarding  the 
physiology  of  Urea. 

Origin  of  Ui^ea. — Geschleiden  {Studien  ilher  den  Ursprung  des 
Ha/mstqffs  im  Thierhorper,  Leipsic,  8vo.  pp.  44 ;  Abstract  in  Cen- 
tralblatty  1871,  No.  40)  finds  no  evidence  of  the  formation  of  Urea 
in  the  liver ;  finds  no  more  Urea  in  blood  of  hepatic  vein  than  in 
that  taken  from  vena  cava,  just  above  junction  of  the  iliac  veins. 
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Why  tHe  portal  blood  should  not  have  been  compared  with  the 
blo€>d  of  the  hepatic  vein  does  not  appear.  That  this  should  not  have 
been  done  seems  the  more  remarkable  because  Geschleiden  found,  as 
Cyon  had  previously  done,  that  when  the  liver  is  excised  and  blood 
is  driven  through  it,  the  amount  of  Urea  in  the  blood  undergoes  an 
increase.  How  this  is  to  be  reconciled  with  Geschleiden's  statement 
that  the  amount  of  Urea  in  the  hepatic  tissue  is  not  greater  than 
that  of  the  blood  generally  we  are  unable  to  say.  This  interesting 
subject  is  still  in  an  unsatisfactory  position. 

Sugar  in  Urine. — Seegen  {Centrcdhlatt,  1872,  No.  3)  states  that 
Kuhne  is  mistaken  in  saying  that  normal  urine  contains  0*1  per  cent, 
of  sugar.  Seegen  added  0*006  per  cent,  of  sugar  to  normal  urine,  pre- 
cipitated the  urine  with  lead,  and  obtained  distinct  evidence  of  the 
presence  of  sugar  with  the  fermentation  and  polarisation  test.  Unless 
he  added  the  sugar,  normal  urine  similarly  treated  gave  no  such  evi- 
dence. He  therefore  concludes  that  if  sugar  be  present  in  normal  urine 
it  must  be  in  quantity  less  than  0*006  per  cent.  He  remarks  on  the 
inadequacy  of  all  existing  tests  for  detecting  the  presence  of  an  exces- 
sively minute  quantity  of  sugar  in  the  urine.  Normal  urine  contains 
small  quantities  of  reducing  substances,  but  whether  or  not  they  con- 
sist of  sugar  cannot  be  at  present  determined.  He  remarks  upon  the 
fallacy  which  is  apt  to  result  from  the  power  which  uric  acid  has  to 
reduce  cupric  oxide,  and  the  difficulties  which  result  from  the  presence 
of  the  urinary  pigment  during  the  employment  of  the  copper  test 
He  finds  that  the  test  is  rendered  far  more  reliable  if  the  urine  be 
previously  filtered  through  animal  chsircodl  {Oentralhlatt,  1872,  No.  5). 
This  keeps  back  nearly  all  the  uric  acid  and  the  pigment.  Most  of 
the  sugar  escapes,  but  a  small  quantity  is  retained.  This  method 
cannot  be  adopted  in  quantitative  estimations,  for  it  is  not  possible 
by  washing  either  with  cold  or  hot  water  to  separate  the  retained 
sugar  from  the  carbon. 

Maly  {Wien.  Acad,  BeHcht  [2],  Lxm.  p.  477,  Centralhlatt,  1871, 
No.  52)  had,  however,  previously  observed  the  value  of  filtration  of 
the  urine  through  animal  charcoal  in  applying  the  copper  test  to 
urine.  Maly  confirmed  KUhne's  observation  that  creatinine  is  an 
important  disturbing  element  in  the  execution  of  the  copper  test.  It 
does  not  prevent  the  cupric  reduction,  but  prevents  the  precipitation 
of  the  cuprous  oxide  when  the  quantity  of  this  is  small.  He  did 
not  find  ammonia  or  its  salts  affect  the  reaction,  nor  did  urea,  lactic 
acid,  oxalic  acid,  taurin,  parabanic  acid,  glycocoU  alloxan  affect  it. 
A  solution  containing  uric  acid  to  an  amount  equalling  that  in  the 
urine  had  also  no  effect.  [It  is  well  known,  however,  that  a  strong 
solution  of  uric  acid  does  reduce  the  cupric  oxide.] 

Source  op  Indican. — Jaffe  {Centralhlatt,  1872,  No.  1)  states 
that  the  subcutaneous  injection  of  Indol  is  followed  by  a  great  in- 
crease of  the  Indican  of  the  urine.  Kiihne  has  shown  that  Indol 
is  one  of  the  products  of  pancreatic  digestion  in  the  intestinal  canaL 
The  Indol  is  chiefly  excreted  in  the  £»ces,  and  is  the  cause  of  the 


REPOBT  ON  THE  FROGBSSS  OF  PHYSIOLOGY.  467 

characteristic  odour.  Jaffe  thmks  it  probable  that  a  portion  is 
absorbed  and  transformed  into  Indican,  in  which  form  it  is  excreted 
by  the  kidneys.  If  such  be  the  case,  one  would  anticipate  that  if  the 
exit  of  the  intestinal  matters  were  prevented,  there  would  be  a  more 
abundant  absorption  of  the  IndoL  He  had  a  case  of  fatal  ileus,  in 
which  until  death  large  quantities  of  Indican  appeared  in  the  urine. 
•  [This  idea  would,  therefore,  seem  to  be  worthy  of  attention  being 
paid  to  it] 

SuLPHUKOus  Substances  in  Urine. — ^Lobisch  ("  Observations  on 
the  Substances  which  contain  Sulphur,"  Wien.  Acad.  BericMy  Lxui. 
[2]  p.  488)  states  thattdl  the  sulphur  in  the  urine  is  not  the  condition 
of  a  sulphata  Sulphur  containing  substances  may  be  found  in 
abundance  in  the  alcoholic  extract  of  concentrated  urine.  What 
their  exact  nature  may  be  he  does  not  know. 

Excretion  op  Sodium  Phosphate  injected  into  the  Blood 
(Falck,  Virch.  Archives^  1871,  uv.  173). 

EIryptophanic  Acid. — Pircher  (Gentralblatt,  1871,  No.  21) 
will  have  it  that  Thudichum*s  Krjptophanic  Acid  is  only  a 
mixture  of  indefinite  things  with  definite  impurities.  Thudichum 
{CeTUralblatt,  1872,  No.  6)  accuses  him  of  ignorance  of  his  re- 
searches on  this  subject,  and  not  only  defends  the  existence  of 
Kryptophanic  Acid,  but  announces  the  discovery  of  another  acid 
in  urine,  which  he  calls  Paraphanic  Acid  C„,  H,g,  Nj,,  0«.  He, 
moreover,  states  that  he  has  found  other  acids  in  urine  which 
resemble  this,  but  these  he  has  not  yet  analysed. 

BiLE-PiQMENT  IN  TJrine. — Stockvis.  (See  Joum.  of  Anatomy 
and  Phya.  No.  ix.  p.  248.) 

Urine  and  its  Changes  in  the  Bladder. — It  has  been  stated 
that  in  the  bladder  the  urine  becomes  concentrated,  owing  to  ab- 
sorption of  water.  Treskin  {Centralblatty  1872,  No.  10)  denies  this. 
He  tied  the  ureters  and  emptied  the  bladder  in  dogs.  He  then 
injected  urine  so  as  moderately  to  distend  the  bladder,  and  kept  it 
there  by  tying  the  urethra.  He  found  that  there  was  a  slight  loss  of 
urea,  but  instead  of  a  loss  of  water  there  was  a  slight  gain.  The 
Chloride  of  Sodium  was  also  somewhat  increased. 


Sweat 

Excretion  of  Urea  by  Skin. — Deininger  {Deutsch  Arch,  fur 
Klin.  Med.  1870,  vii.  p.  587)  describes  the  case  of  a  boy  five-and- 
a-half  years  old,  who  had  Nephritis  following  Scarlatina.  After 
six  days  of  complete  absence  of  the  urinary  secretion,  a  distinct  crust 
of  urea  crystals  appeared  on  the  forehead  and  temples.  On  other 
parts  of  the  skin  the  urea  also  appeared  to  a  slight  extent.  On  the 
eighth  day  of  anuria  the  urine  again  appeared  and  recovery  followed. 
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Bile. 

Glycocholic  and  Cholic  Acid.  — "  Contributions  to  our  Blnow- 
ledge  of  Cholic  Acid"  (Liebig,  Annalen,  1871,  Heft  3,  p.  202). 
Method  for  preparing  Glycocholic  Acid,  ibid.  p.  286,  by  Grorup- 
Besanez  (Abstracts  in  CentrcUblatty  1871,  p.  387). 

Blue  Pigment  in  Bile. — Bitter  (see  abstract  in  Joum.  of  Chem, 
Soc.  1871,  p.  1204). 

Icterus. — Golowin  (Virch.  Archiv,  1871,  Lin.  p.  417)  states  that 
experiments  on  dogs  have  satisfied  him  that  if  Jaundice  be  induced 
by  forced  retention  of  the  bile,  the  bile  acids  which  for  a  time  appear 
in  the  urine  with  the  bile-pigments  finally  disappear,  although  the 
pigments  still  continue.  He  supposes  that  the  hepatic  cells  are  thrown 
by  prolonged  bile  retention  in  a  condition  in  which  they  no  longer 
form  bile-acids.  He  thinks  that  this  is  a  likely  explanation  of  the 
absence  of  bile-acids  from  the  urine  in  some  cases  of  Icterus  due 
to  obstruction. 

Test  for  Bile- acids  in  Urine. — Strassburg  {Pfliiger's  ArcUvy 
IV.  p.  461)  adds  a  little  sugar  to  urine  supposed  to  contain  bile,  dips 
a  piece  of  filter  paper  into  the  mixture,  permits  this  to  dry,  and 
then  touches  the  paper  with  a  drop  of  concentrated  sulphuric  acid. 
If  even  0.00003  per  cent,  of  the  acids  be  present,  there  will  ap- 
pear within  a  quarter  of  an  hour  an  intense  violet  colour.  Strass- 
burg ascribes  the  great  sensitiveness  of  modification  of  Petten  £Lofor*s 
test  to  the  absence  of  water. 

Artificial  Transformation  of  Bilirubin  into  Urine -mo- 
ment.— Maly  (CerUralblatt,  1871,  p.  849)  says  that  if  one  dissolve 
pure  bilirubin  in  dilute  caustic  potash  or  soda,  and  then  add  to  the 
mixture  some  sodium  amalgam,  the  air  being  excluded,  the  dark 
non-transparent  fluid  becomes  clear,  and  in  two  or  three  days  it 
becomes  yellow,  or  bright  brownish  yellow,  and  then  hydrogen  is 
evolved.  The  addition  of  hydrochloric  acid  to  this  causes  the  pre- 
cipitation of  a  brownish  red  pigment.  This  pigment  gives  a  dark 
absorption  band  between  the  fines  b  and  F  of  the  spectrum.  Maly 
believes  from  this  and  other  characters  that  it  is  identical  with  the 
pigment  Urobilin  which  Jaffe  (Virch.  Arch,  Band  47)  separated  from 
febrile  and  normal  urine,  and  also  identical  with  the  following  pig- 
ment. 

A  New  Derivative  of  Bile-pigment  in  the  FiECES. — Vanlair 
and  Masius  {Centralblati,  1871,  p.  369)  have  found  in  faeces  a  pig- 
ment which  they  consider  to  be  almost  identical  with  Jaffe*s 
Urobilin.  They  give  to  it  the  name  of  Stercobilin.  It  does  not 
occur  in  bile,  but  appears  to  be  formed  from  bile-pigment  as  it  passes 
through  the  intestine.  They  suggest  that  a  part  of  the  Stercobilin 
is  absorbed  from  the  intestine  and  is  excreted  by  the  kidneys. 
[Should  this  hypothesis  prove  to  be  correct,  it  muat  be  admitted  that 
the  absorbed  Stercobilin  undergoes  some  change  before  or  aflter  it 
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finds  its  way  into  the  urine,  for  the  spectra  of  the  two,  although 
very  similar,  show  nevertheless  some  points  of  difference.  That  of 
Urobilin  extends  a  little  to  the  right  of  line  F^  and  does  not  reach 
line  6,  while  that  of  Stercobilin  extends  exactly  from  line  h  to  line  F. 

Quantity  op  Bile  in  Man. — J.  Ranke  {Blood-distribution  and 
Alterations  in  the  Activity  of  Organs,  Leipzig,  1871,  pp.  191,  Cen- 
tralblatty  1872,  p.  90)  found  that  a  man  with  a  biliary  fistula,  resulting 
from  Echinococcus,  secreted  in  the  twenty-four  hours  an  average 
quantity  of  652  grms.  fluid  bile.  He  therefore  secreted  0.44  grm. 
bile  per  kilo,  of  body- weight  in  the  twenty-four  hours — a  figure 
which  is  very  near  that  arrived  at  by  calculations  from  experiments 
on  dogs.  His  weight  was  47  kgm.  This  estimation  was  made  during 
days  when  the  faeces  were  quite  colourless. 

Miscellaneotis, 

New  Method  op  preparing  Glycogen. — BriLcke  (Wien.  Acad. 
Bericht,  lxiii.  [2],  Feb.  1871)  states  that  in  the  preparation  of  Gly- 
cogen the  principal  difficulty  consists  in  the  separation  of  albu- 
menoid  matters.  He  finds,  however,  that  these  may  be  completely 
precipitated  from  the  glycogenous  fluid  by  a  solution  of  potassio- 
mercuric-iodide.  This  solution  is  made  by  precipitating  solution  of 
corrosive  sublimate  by  potassium  iodide,  washing  the  precipitate,  and 
redissolving  it .  in  a  hot  solution  of  potassium  iodide  to  saturation. 
The  following  is  Brucke*s  process  for  obtaining  pure  liver-glycogen. 
1.  Throw  perfectly  fresh  liver  into  boiling  water  and  boil  for  a  short 
time.  2.  Place  it  in  a  mortar,  and  after  it  has  been  completely  com- 
minuted return  it  to  the  boiling  water,  and  let  it  remain  there  for 
a  short  time.  3.  Filter  and  cool  the  filtrate  rapidly  by  placing  the 
vessel  in  snow  or  in  a  stream  of  cold  water,  &Ci  4.  When  cold,  drop 
in  alternately  hydrochloric  acid  and  solution  of  potassio-mercuric- 
iodide  until  precipitation  cease.  5.  Stir  thoroughly,  let  stand  for  about 
five  minutes,  and  then  filter.  6.  To  the  filtrate  add  alcohol  in  minute 
quantities  until  a  precipitate  begin  to  appear.  The  precipitate  is 
Glycogen.  An  excess  of  alcohol  must  not  be  added  lest  other  sub- 
stances be  precipitated.  7.  Throw  the  Glycogen  upon  a  filter  and 
wash,  first  with  dilute,  and  then  with  90  per  cent,  alcohol.  1.  To 
render  the  Glycogen  still  more  pure,  extract  with  Ether.  Glycogen 
prepared  in  this  way  is  free  from  nitrogen  and  inorganic  matter.  A 
solution  of  iodine  added  so  as  to  avoid  excess  renders  it  not  brown  but 
red.  The  iodine  solution  most  suitable  for  this  test  is  thus  prepared. 
Shake  metallic  iodine  in  water,  adding  from  time  to  time  minute 
quantities  of  potassium  iodine  until  the  solution  becomes  of  a  pale 
sherry  tint. 

The  above  process  may  be  employed  in  the  quantitative  estimation 
of  Glycogen,  but  here  it  is  needful  to  be  very  careful  regarding  the 
precipitation  by  alcohol  (6  supra),  Briicke  obtained  the  most  accurate 
results  by  adding  alcohol  until  it  formed  60  per  cent,  by  volume  of 
the  fluid  into  which  it  was  poured,  and  by  then  washing  the  precipitate 
with  alcohol  and  glacial  acetic  acid. 
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The  same  process  serves  for  the  preparation  of  Glycogen  from 
muscle.  The  comminution  of  muscle  is  more  difficult  than  that  of 
liver,  so  it  is  advantageous  to  bruise  it  in  a  mortar  with  coarse  sand 
which  has  been  well  heated.  The  existence  of  Glycogen  in  the  blood 
is  disputed.  Nasse  denies  the  existence  of  all  amyloid  matter  in  the 
blood.  Sanson  found  a  considerable  quantity  of  Glycogen  in  blood. 
BrtLcke  has  found  in  blood  a  small  quantity  of  a  substance  which  is 
rendered  red  by  solution  of  iodine,  but  owing  to  the  minute  quantity 
he  cannot  say  whether  it  was  Glycogen  or  Dextrin- 

The  above  Glycogen  process  serves  also  for  the  separation  of  Dex- 
trin free  from  nitrogenous  matter. 

In  the  cases  of  the  spleen  Brucke  obtained  a  distinct  Glycogen 
reaction.  He  ascribes  this  to  the  Glycogen  contained  in  the  muscular 
fibres  of  the  blood-vessels.  He  also  found  small  quantities  of  Gly- 
cogen in  the  kidney.  Very  doubtful  indications  were  obtained  re- 
garding its  existence  in  the  mammary  gland  when  examined.  This 
upsets  the  hypothesis  that  Glycogen  is  stored  up  in  the  gland  in 
order  to  give  rise  to  lactose. 

A  solution  of  Glycogen,  prepared  as  above,  rotates  the  plane  of 
polarisation  to  the  right.  Its  spectrum  is  characterised  by  nothing 
more  than  a  general  absorption,  least  marked  in  the  red.  Even 
dilute  "  solutions"  of  Glycogen  are  opalescent.  This  seems  to  be  owing 
to  the  particles  of  Glycogen  being  not  really  dissolved  but  merely 
swollen  up  and  suspended. 

Researches  on  Animal  Starch. — Dareste  (Oomptes  Eendus, 
Lxxii.  p.  845  j   Abstract  in  Journ,  of  Chem,  Soc.  1871,  p.  838). 

Behaviour  op  Albuminous  Matters  and  Ferments  with  Phb- 
NOL. — Zapolsky  {Hoppe-Seyler'a  Untersuch,  1871,  p.  557  j  Abstract 
in  Chem,  Soc,  Joum.  1871,  p.  842). 

Putrefactive  Processes  and  Disinfection. — Pasteur's  view 
that  fermentation  is  due  to  the  immediate  action  of  organisms  is 
regarded  by  Hoppe-Seyler  {Untersuch,  1871,  p.  561)  as  untenable. 
He  maintains  that  fermentation  results  from  the  action  of  substances 
which  are  not  organisms.  He  admits,  however,  that  a  ferment  can- 
not renew  itself,  but  that  an  organism  is  necessary  for  the  formation 
of  a  new  portion  of  ferment,  and  that  generally  fermentation,  forma- 
tion of  new  ferment  and  production  of  new  organisms  proceed  pari 
passu.  That  the  feiment  is  distinct  from  the  organisms  that  give  rise 
to  it,  he  maintains  from  the  fact,  that  a  certain  amount  of  phend 
and  heat  can  in  some  cases  kill  the  organisms  without  destroying  the 
ferment,  e.g.  the  addition  of  0*5  per  cent,  of  crystallised  phenol  to 
mixtures  of  yeast  and  hydrocele  fluid  kills  the  organisms,  but  does  not 
stop  the  decomposition  of  albumen.  Generally  speaking,  if  a  fluid 
containing  a  ferment  be  heated,  the  organisms  perish  at  a  tempera- 
ture below  that  which  is  necessary  to  destroy  the  ferment.  The  alco- 
holic fermentation,  however,  is  exceptional.  In  this  case  the  organ- 
isms and  the  ferment  are  both  destroyed  by  the  same  temperature. 
Begarding  the  use  of  phenol  as  a  disinfectant,  he  says  1  per  cent,  of 
this  substance  will  destroy  minute  organisms,  but  2  per  cent  ia  iiieoeB- 
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sary  to  arrest  putrefactive  changes.     Sulphurous  oxide  gas  appears  to 
be  the  most  effective  agent  for  destroying  germs  in  the  air. 

Gelatine  Plates  for  Spectroscopy. — For  the  demonstration 
of  absorption  spectra  of  soluble  pigments,  Lommel  {Pogg.  An- 
Tuden,  cxLiii.  p.  656)  •  recommends  thin  sheets  of  gelatine.  He 
impregnates  the  gelatine  paper  with  the  pigment  and  then  places 
them  between  two  glass  plates  to  keep  out  dust,  (fee.  All  shades  of 
depth  in  the  spectra  may  be  obtained  by  overlapping  pieces  of  the 
gelatine  paper  so  as  to  form  an  arrangement  resembling  a  staircase. 
In  this  way  one  can  examine  the  spectra  given  by  1,  2,  3,  4  layers 
of  the  coloured  gelatine,  and  so  on. 

Chemical  Composition  of  Pus. — Hoppe-Seyler  and  also  Mies- 
cher  {Hoppe-SeyUr'a  Untersuch,  1871;  Abstracts  in  Ghem,  Soc,  Joum, 
1871,  pp.  742  and  744). 

The  Nuclear  Structures  in  the  Yolk  of  the  Hen's  Egg. — 
Miescher  (Hopps-SeyUr^s  Unterauch,  1871 ;  Abstract  in  Chem,  Soc, 
Journ,,  1871,  p.  746). 

Proteids. — BQasiweta  and  Habermann  (Ann.  Ghem.  Pha/rm.  CLix. 
p.  304)  discuss  the  genetic  relations  between  Proteids  and  Carbo- 
hydrates (Abstract  in  Ghem,  Soc.  Joum,,  1871,  p.  1069). 

Mucin  of  Submaxillary  Gland,  Paralbumen. — Obolensky 
(Pfluger*s  Arch,  iv.  p.  336;  see  Abstract  in  GerUralblatt,  1871, 
p.  825). 

Liebig's  Extract. — ^Weide  {Gentralhlatt,  1871,  p.  304)  constantly 
finds  in  Liebig's  Extract  a  hitherto  unknown  nitrogenous  substance 
Cy,  Hg,  N4,  O,  closely  related  to  theobromine  C^,  H^,  N4,  O^  and 
Caffein  C^,  H^^,,  N,  O3.  He  thinks  that  the  action  of  the  extract  is 
partly  due  to  this  substance. 

Wasting  of  the  Tissues  during  Starvation. — Seegen  {Wiener 
Acad.  Berickty  lxiii.  p.  429)  made  observations  on  a  woman  who,  on 
account  of  some  gastric  affection,  took  as  her  sole  nourishment  35  grm. 
of  fresh  cow's-milk  daily  for  twenty-four  days.  After  fourteen  days 
of  this  diet,  the  quantity  of  urine  and  urea  were  estimated.  The 
35  grm.  milk  introduced  to  the  organism  0*29  grm.  N.  During 
twelve  days  of  observation  the  quantity  of  nitrogen  thus  introduced 
was  therefore  3*4  grm.  In  the  same  twelve  days  106*9  grm.  of  urea 
were  excreted.  This  contained  46*4  grm.  nitrogen.  This  quantity 
represents  299*3  grm.  of  albumen.  In  the  same  period  55  ccm. 
of  water  were  taken  daily,  and  185  ccm.  excreted  by  the  kidneys 
daily.  When  more  abiindant  nitrogenous  food  was  given,  the  amount 
of  nitrogen  excreted  was  not  increased  for  a  considerable  time.  The 
nitrogen  was  stored  up  in  the  body  to  make  good  what  had  been 
lost.  Seegen  concludes  that  when  the  body  must  nearly  altogether 
feed  upon  itself  it  uses  only  a  fifth  of  the  albuminates  consumed 
when  th^  ordinary  nourishment  is  given. 

Chemical  Constituents  or  Testis. — Treskin  (Pfliiger's  Archives^ 
v.  p.  122). 
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DR  BRUNTON'S  AND  DR  FERRIER'S  REPORT. 

Nervous  System, 

Influence  op  the  Posterior  Roots  op  the  Spinal  Neryes  on 
THE  Anterior. — G.  Heidenhain  {PJluger's  Archiv,  iv.  435 — 453) 
has  investigated  the  queation  as  to  whether  the  posterior  roots  really 
influence  the  anterior.  He  took  special  care  to  insulate  his  electrodes 
from  all  except  the  posterior  roots  themselves.  With  these  precau- 
tions he  found  that  section  of  the  posterior  roots  exercises  no  appre- 
ciable influence  on  the  irritability  of  the  anterior.  He  likewise 
found  that  there  was  no  increase  of  tone  when  the  sensory  branches 
of  a  mixed  nerve  were  irritated ;  a  result  at  variance  wilii  the  idea 
that  the  irritability  of  the  anterior  roots  is  kept  up  by  a  constant 
action  of  the  posterior.  Neither  was  any  result  obtained  when 
the  sensory  nerves  of  the  skin  were  irritated  by  a  weak  acid  not 
sufficiently  concentrated  to  produce  muscular  contraction  as  long  as 
the  brain  and  cord  were  intact,  but  which  was  strong  enough  to 
pix)duce  reflex  action  when  the  cord  was  divided  below  the  medulla. 
Removal  of  the  cerebrum,  which,  according  to  Cyon,  diminishes  the 
irritability  of  the  anterior  roots,  did  not  cause  any  such  effect  in  the 
experiments  made  by  Heidenhain.  He  therefore  entirely  denies 
Cyon*s  statements  on  this  subject. 

Regeneration  op  Nerves.  —  Vulpian  (Revtie  Sdentif.,  Jan.  6, 
1872,  p.  668)  has  made  numerous  experiments  on  the  regeneration 
of  nerves  after  lesions.  The  alterations  which  took  place  in  the 
nerves  after  cutting,  tearing  or  transfixing  with  a  needle  dipped  in 
acetic  acid,  or  oil,  or  turpentine,  were  all  alike;  but  regeneration 
occurred  more  quickly  when  the  nerve  was  torn  than  when  it  was 
cut. 

Influence  op  Nervous  Lesions  on  Muscular  Contractilitt 
AND  Nutrition. — Vulpian  (Revue  Scientif,,  1871-2,  pp.  668  and  691) 
finds  that  muscular  contractility  is  diminished  more  or  less,  but 
never  completely  abolished,  by  lesions  to  nerves.  The  diminution  of 
contractility  is  not  much  affected  by  the  nature  of  the  lesion,  but  it 
is  greater  after  excision  than  rupture.  When  the  electric  irritation 
is  applied  to  the  denuded  muscle,  though  not  when  it  is  covered  with 
skin,  little  or  no  difference  can  be  observed  between  the  action  of 
constant  and  interrupted  currents. 

Alterations  in  the  nutrition  of  a  limb  are  especially  marked  after 
simple  section  of  a  nerve.  When  the  sciatic  of  a  dog  was  cut,  and 
the  other  tied,  ulceration  of  the  toes  occurred  on  that  side  where  the 
nerve  had  been  cut,  but  none  where  it  had  been  ligatured.  Injury 
to  the  sciatic  nerve,  of  whatever  nature,  invariably  produced  epilepsy 
in  guinea-pigs.  Transfixion  of  the  vagus  by  a  needle  dipped  in 
acetic  acid  produced  the  same  effects  as  section  of  the  sympathetic. 


REPORT  ON  THE  PROGRESS  OF  PHYSIOLOGY.  473 

Innervation  op  the  Lachrymal  Gland.  — Wolferz  {Inaug, 
Dissert  DorpaJt,  1871,  Gentralhlatty  No.  53,  1871)  states  (1)  That 
the  lachrymal  branch  of  the  5th  is  the  proper  secretory  nerve  of  the 
gland.  Imtation  of  this  nerve  causes  increased  secretion  of  tears.  (2)  Irri- 
tation of  the  subcutaneus  malse  has  a  similar  result,  but  less  marked. 
(3)  After  section  of  the  n.  lachrymalis  reflex  secretion  can  no  longer 
be  caused  through  the  trigeminus,  but  it  may  by  means  of  the  optic 
nerve.  (4)  Irritation  of  the  sympathetic  gives  sometimes  positive 
and  sometimes  negative  results.  (5)  After  section  of  the  lachrymalis 
and  sympathetic,  a  paralytic  secretion  of  tears  goes  on  continuously. 
(6)  Ourara  causes  increased  flow  of  tears  even  after  section  of  the 
lachrymal,  but  the  amount  is  less  than  on  the  sound  side. 

On  the  violet  Sensory  Nerves. — Preyer  (CentralblaUf  No.  8, 
1872)  has  made  an  ingenious  use  of  a  patient  affected  with  monocular 
green  blindness  in  determining  that  violet  is  the  third  fundamental 
colour  of  the  spectrum.  The  patient,  who  was  under  the  care  of 
"Woinow,  saw  colours  diflbrently  with  the  right  and  left  eye.  By 
means  of  Maxwell's  discs  it  was  found  that  she  was  totally  green- 
blind  of  the  right  eye.  She  was  therefore  tried  with  the  violet  and 
blue  of  the  spectrum  with  the  following  purpose.  If  the  percep- 
tion of  blue  is  due  to  simultaneous  stimulation  of  green  and  violet 
sensory  elements  of  the  retina,  blue  should  appear  violet  to  a 
green-blind  eye.  If,  on  the  other  hand,  blue  is  the  fundamental 
colour,  then  such  an  eye  should  recognise  blue  as  such.  The  experi- 
ment proved,  that  though  blue  and  violet  were  qualitatively  distin- 
guish^, violet  being  *  much  prettier '  than  the  blue,  yet  both  colours 
in  the  green-blind  eye  were  described  as  reddish  lilac. 

Hence  from  this  experiment  it  appeal's  that  violet,  and  not  blue, 
is  the  third  fundamental  colour  of  the  spectrum.  That  this  was 
probably  so,  Young,  and  more  recently  Hefinholtz,  had  expressed. 

Theory  op  Negative  Ocula  Spectra. — AdamUk  and  Woinow 
(Von  Grafts  Archiv,  xvn.  l  135 — 157)  shew  that  there  is  a  difference 
between  the  colour  specti'a  in  the  central  and  peripheric  parts  of  the 
retina,  just  as  the  perception  of  colour  differs  in  these  parts.  Their 
conclusions  agree  with  former  observations  on  the  red  and  green 
colour-blindness  of  the  peripheric  portions  of  the  retina.  Two  pieces 
of  green  paper  on  a  grey  ground  were  placed  at  the  distance  of  the 
middle  point  of  the  eye,  and  observed  with  the  optic  axes  parallel. 
These  gave  one  intense  green  complete  image  and  two  half  images, 
which  were  less  green  and  more  yellowish  the  nearer  the  objects 
were  brought  to  the  eye.  The  half  images  were  those  of  the  peri- 
pheric portions  of  the  retina,  and  of  course  these  became  more  peri- 
pheric the  nearer  the  object  approached  the  eye.  Red  papers  under 
the  same  conditions  appeared  orange,  brown,  or  black ;  rose-coloured 
papers  appeared  violet  up  to  blue.  When  the  green  pieces  of  paper 
were  removed  after  a  period  of  observation,  then  three  spectra  were 
seen,  the  central  of  a  rose-red  colour,  and  the  two  outer  ones  blue. 
A  more  exact  experimentation  and  localisation  of  the  image  on  the 
retina  shewed  that  red  gives  in  the  centre  a  green  spectrum,  in  the 


474  DR  BRUNTON  AND  DR  FERRIER. 

periphery  a  blue,  in  the  outermost  margin  a  white.  Violet  gives  in 
the  centre  a  yellowish  green  spectrum,  in  the  outer  portions  orange- 
yellow,  still  farther  outwards  yellow,  and  in  the  outermost  margins 
colourless.  The  spectra  of  orange,  yellow  and  blue  gave  the  same 
spectra*  in  all  parts  of  the  retina. 

The  spectra  seem,  therefore,  to  be  complementary  to  the  colour  of 
the  pigment  in  the  different  parts  of  the  retina. 

Mechanism  of  Accommodation. — R.  E.  Dudgeon  (Pamphlet, 
p.  19)  believes  that  the  accommodation  of  the  eye  from  distant  to 
near  vision  is  effected  not,  as  usually  believed,  by  an  increase  in  the 
convexity  of  the  surfaces  of  the  crystalline  lens,  but  by  a  slight 
rotation  of  the  lens  itself  from  without  inwards,  the  focus  of  the  lens 
being  shortened  by  this  movement.  The  contraction  of  the  pupil 
during  this  act  corrects  any  tendency  to  the  formation  of  a  blurred 
image  on  the  retina  by  cutting  off  the  more  obliquely  impinging,  and 
therefore  superfluous,  rays  of  light. 

Perception  of  Sound.  —  TJrbant^^chitsch  (Centralblatt,  No.  8, 
1872)  describes  some  curious  and  as  yet  unexplained  phenomena  con- 
nected with  the  sense  of  hearing.  When  a  vibrating  tuning-fork  is 
passed  before  the  ear,  there  are  two  points  at  which  the  vibrations 
cease  to  be  heard.  When  the  tuning-fork  is  held  upright,  and  moved 
backwards  from  the  inferior  margin  of  the  zygomatic  arch,  so  that  the 
upper  end  of  the  instrument  is  opposite  the  lower  margin  of  the 
tragus,  and  if  it  be  carried  backwards  to  the  occiput  at  the  same  level, 
the  vibrations  become  intercepted  at  two  points.  One  of  these  deaf 
spots  lies  at  the  lower  end  of  the  tragus,  the  second  occurs  at  the 
point  of  intersection  of  the  helix  with  the  above-mentioned  line.  In 
front,  behind  and  between  these  points,  the  perception  of  sound  is 
quite  distinct,  while  on  gradually  approaching  these  points  the  sounds 
become  weaker,  and  gradually  again  increase  in  intensity.  If  the 
tuning-fork  is  held  in  a  horizontal  position  and  moved  vertically 
upwards  from  the  lobe  of  the  ear,  this  phenomenon  repeats  itself  in 
the  region  of  the  crista  helicis.  The  phenomena  remain  the  same 
whether  the  fork  is  brought  nearer  or  removed  from  the  ear.  At  a 
certain  distance,  however  (8 — 10  cm.),  the  sounds  are  heard  uninter- 
ruptedly. More  exact  investigation  proved  that  the  deaf  spots  have 
the  form  of  two  triangles,  of  which  the  one  is  directed  forwards  and 
upwards,  the  other  backwards  and  downwards.  The  phenomena 
described  remain  the  same  whether  the  ear  be  covered  by  the  hand 
or  filled  with  wax,  and  even  when  the  membrana  tympani  is  de- 
stroyed. 

Function  op  the  Laryngeal  Nerves. — ^Navratil  (Berlin.  KJHsl 
WochenscL,  No.  33,  1871),  from  his  experiments  on  dogs  and  cata^ 
comes  to  the  conclusion  that  the  superior  laryngeal  nerve  is  entirely 
free  from  motor  fibres,  and  that  the  crico-thyroid  is  not  supplied  by 
this  nerve.  He  likewise  states,  in  opposition  to  Bernard,  that  tiM 
spinal  accessory  has  no  influence  whatever  on  the  laryngeal  mnsdefc 
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Inplxtence  of  Nerves  on  Nutrition. — Dr  Joseph  {GentrcUhlatty 
No.  46,  1871)  has  made  experiments  on  the  question  of  trophic 
nerves  in  the  limb  of  the  frog,  and  comes  to  the  following  conclusions. 
When  the  nerve  of  the  leg  is  cut  sensibility  and  motion  is  lost. 
Dilatation  of  the  vessels  occurs,  but  this  disappears  after  forty-eight 
hours,  and  the  circulation  again  becomes  normal.  The  wasting  of 
the  leg  which  follows  section  of  the  nerve  is  entirely  due  to  inactivity, 
and  not  to  any  direct  influence  of  the  nerves  on  nutrition.  Wounds 
heal  in  the  same  time,  and  in  the  same  way,  whether  the  nerves  be 
cut  or  not.  After  death  the  muscles  of  the  leg  in  which  the  nerves 
have  been  divided  retain  their  irritability  generally  longer  than  those 
of  the  sound  side. 

In  all  these  experiments  especial  care  was  taken  that  the  animals 
were  fed,  and  also  in  section  of  the  nerves  the  leg  itself  was  left 
intact  as  much  as  possible. 

Electrical  Discharge  op  the  Torpedo.  —  Marey  {Comptea 
Rendvsy  lxxiii.  918 — 921)  seeks  to  determine  the  time  required  by 
a  stimulus  applied  to  the  nerve  of  the  electric  organ  of  the  torpedo  to 
set  free  the  discharge.  The  time  was  recorded  on  a  pendulum 
myographion  by  means  of  the  contraction  of  a  frog's  muscle  thrown 
into  action  by  the  discharge.  When  the  period  of  latent  stimulation 
of  the  frog's  muscle  was  subtracted,  the  remaining  part  of  the  tracing 
indicated  the  time  required  to  cause  the  discharge.  He  found  it  to 
be  B^th  second.  This  is  the  time  of  the  latent  stimulation,  as  the 
portion  of  the  nerve  between  the  electrodes  and  the  organ  was  so 
small  as  to  be  quite  disregarded.  In  another  communication  {Comp, 
Bendtu,  Lxxm.  958 — 961)  Marey  determined  the  duration  of  the 
electric  discharge.  This  was  done  by  forming  a  complete  circuit 
to  the  nerve  of  the  recording  frog's  muscle  only  once  in  ^J^th  second. 
If  the  circuit  were  formed  too  soon  after  stimulation  of  the 
nerve  of  the  organ  no  contraction  ensued.  After  a  certain  period 
contraction  occurred,  and  after  a  still  longer  period  no  more  contrac- 
tions occurred.  The  whole  duration  of  the  discharge  was  estimated 
at  ^th  second.  This  corresponds  to  the  duration  of  a  muscular 
contraction,  so  that  this  appears  a  new  confirmation  of  the  analogy 
between  the  electric  organ  and  muscle. 

Central  Innervation  op  the  Yascular  System. — R.  Heiden^ 
hain  (PJluger^s  Archiv,  iv.  551 — 558)  questions  the  statement  made 
by  Ojron,  that  irritation  of  sensory  nerves  causes  sinking  of  the 
blood-pressure  in  animals  narcotised  by  chloral,  or  whose  cerebrum 
has  been  removed.  He  traces  the  effect  to  changes  in  the  respiratory 
movements.  The  effect  mentioned  by  Cyon  is  never  observed  if 
the  animals  have  been  curarised.  It  is  observed  that  when  a  sensory 
nerve  is  irritated  during  the  period  of  retarded  respiration,  a  series  of 
rapid  respiratory  movements  are  made.  The  sinking  of  the  blood- 
pressure  coincides  with  these.  If,  however,  instead  of  irritating  the 
sciatic,  the  electrodes  are  applied  to  the  central  end  of  the  vagus^ 
then  the  respiration  ceases,  and  generally  a  rise  in  the  blood-pressure 
results,  instead  of  sinking.     Heidenhain  finds  that  chloral  causes 
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Sinking  of  the  blood-pressure  and  slowing  of  the  heart.  This  is  duo 
partly  only  to  irritation  of  the  vagi,  for  the  effects  are  seen  even  when 
both  vagi  are  cut.  The  action  is  therefore  partly  to  be  explained  by 
weakening  of  the  heart  and  of  the  vaso-motor  centre. 

Irritation  op  the  Vaso-Motor  Centre  in  the  Frog. — Kessel 
and  Strieker  {Strieker's  Med.  Jahrb.,  1871,  p.  102)  find  that  when 
the  medulla  oblongata  of  the  frog  is  irritated  by  an  interrupted 
current  passed  through  two  electrodes  stuck  into  it,  the  vessels  in  the 
web  of  the  foot  contract,  and  the  circulation  is  first  slowed  and  then 
stops.  Sometimes  this  does  not  occur  till  the  irritation  has  been 
applied  at  intervals  for  some  time.  The  veins  occasionally  contract 
more  than  the  arteries,  the  contraction  being  so  great  in  one  case 
that  the  lumen  of  the  vein  was  nearly  obliterated.  The  capillaries 
were  sometimes  observed  to  contract  in  parts. 

Position  of  the  Yaso-Motor  Centre  in  the  Frog. — Soboroff 
(Strieker's  Med.  Jahrh.^  1871,  p.  449)  confirms  the  observation  of 
Kessel  and  Strieker.  The  contraction  of  the  vessels  and  stopjjage  of 
circulation  in  the  frog's  web,  on  irritation  of  the  medulla,  is  not 
due  to  the  irritation  causing  stoppage  of  the  heart  by  acting  on  it 
through  the  vagus,  as  it  produces  the  same  effect  on  the  web  after 
the  vagi  have  been  divided.  The  vessels  of  the  mesentery  are  un- 
affected by  irritation  of  the  medulla.  When  the  electrodes  are 
inserted  into  the  medulla  behind  the  occipital  bone,  conti^action  of 
the  vessels  of  the  web  can  generally  be  produced  in  Kana  temporaria, 
but  not  in  Rana  esculenta.  When  the  electrodes  are  inserted  through 
the  posterior  part  of  this  occipital  bone,  contraction  can  be  produced 
in  both  kinds  of  frog.  The  vaso-motor  centre  in  frogs  thus  seems  to 
extend  over  some  space.  The  vaso-motor  centre  acts  on  the  vessels 
of  the  web  through  the  sciatic,  for  when  this  nerve  was  cut  on  one 
side  and  the  medulla  irritated,  the  circulation  in  that  foot  remained 
unaffected  when  the  vessels  on  the  other  side  became  contracted. 

Cause  op  Diabetes. — Cyon  and  Aladoff  {MeUmges  Biologiques 
and  Bull,  de  VAcad.  Imp.  de  St  P^tershourg.  viii.  .91)  shew  that 
Eckhardt's  hypothesis,  that  diabetes  after  section  of  the  last  cervical 
or  a  thoracic  ganglion  of  the  sympathetic  is  due  to  irritation  of  the 
ganglion  is  erroneous,  for  diabetes  occurs  when  the  fibres  proceeding 
from  the  last  cervical  or  first  dorsal  ganglion  are  divided,  although 
the  ganglia  themselves  are  not  touched.  When  the  nervous  filaments 
which  fall  along  the  vertebral  artery  from  the  spinal  cord  to  the  last 
cervical  ganglion,  or  the  two  fibres  which  connect  this  ganglion  with 
the  first  dorsal  enclosing  the  subclavian  artery  in  their  passage 
from  one  ganglion  to  another  and  forming  the  annulus  of  Vienssens, 
are  cut,  diabetes  takes  place  with  the  same  certainty  as  when  all  the 
fibres  are  cut ;  but  all  the  others  may  be  cut  without  diabetes  occur- 
ring, if  these  fibres  be  left  intact.  On  irritating  the  fibres  forming 
the  annulus  of  Yieussens,  the  liver  becomes  paler  and  bleeds  less 
freely  when  cut.  When  a  T  cannula  is  placed  in  the  hepatic 
firtery,  or  portal  vein,  and  the  annulus  is  irritated,  the  blood-pressure 
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rises  30 — 70  mm.  in  the  artery  and  10 — 12  in  the  portal  vein.  This 
is  shewn  to  be  due  to  contraction  of  the  branches  in  the  jiver  by 
compressing  the  artery  on  the  distal  side  of  the  cannula,  so  that  alter- 
ation in  the  lumen  of  its  branches  can  no  longer  affect  the  pressure 
in  it  while  any  influence  of  central  origin  would  act  as  before. 
When  the  artery  is  compressed  in  this  manner  and  the  annulus  irri- 
tated, no  alteration  of  the  pressure  in  the  artery  ensues.  Division  of 
both  annuli  produced  dilatation  of  the  hepatic  artery  and  fall  of  blood- 
pressure  in  it.  The  altered  pressure  in  the  portal  vein  during  irri- 
tation of  the  annulus  is  due,  they  think,  indirectly  to  the  change  of 
pressure  in  the  artery.  Diabetes  then,  after  section  of  nerves,  is  due 
to  an  increase  in  the  circulation  in  the  liver  from  dilatation  of  its 
vessels.  The  vasomotor  nerves  of  the  hepatic  artery  pass  out  from  the 
spinal  cord  along  the  vertebral  artery  to  the  last  cervical  ganglion,  from 
it  through  the  annulus  of  Vieussens  to  the  first  dorsal ;  then  down  the 
gangliated  cord  and  splanchnics  to  the  liver.  It  would  therefore 
be  ex|:ected  that  division  of  the  chord  and  splanchnics  would  cause 
diabetes,  but  Cyon  finds,  like  Eckhardt,  that  not  only  does  section  of 
these  parts  not  produce  diabetes,  but  l^at  it  prevents  its  occurrence 
when  the  annulus  is  subsequently  divided  or  the  fourth  ventricle  irri- 
tated, although  it  does  not  remove  diabetes  when  this  has  been 
previously  induced.  The  reason  of  this,  Cyon  supposes  to  be,  that 
when  the  splanchnics  or  gangliated  cord  are  cut,  in  which  the  vaso- 
motor nerves  of  the  intestines  as  well  as  of  the  liver  are  contained, 
the  intestinal  vessels  become  so  dilated  and  blood  accumulates  in 
them  to  such  an  extent,  that  there  is  either  too  little  blood  remaining 
or  the  pressure  is  too  low  to  increase  the  circulation  in  the  liver 
above  the  normal,  although  its  vessels  are  dilated.  When  the  hepatic 
vessels,  however,  are  dilated  first,  either  by  division  of  their  nerves, 
or  irritation  of  the  fourth  ventricle,  the  blood  continues  to  flow 
through  them  and  diabetes  is  not  arrested,  although  the  vasomotor 
nerves  of  the  intestine  be  subsequently  divided  and  the  intestinal 
vessels  dilated. 

Circulation  cmd  Respiration, 

Influence  op  Bloodletting  on  the  Circulation  and  Temper- 
ature.— Gateuck  (GentralhlaU,  No.  63,  1871)  from  his  experiments 
on  dogs  arrives  at  the  following  results  in  reference  to  this  subject. 
Venesection  diminishes  the  rapidity  of  the  blood-stream  as  deter- 
mined both  in  the  carotid  and  femoral.  A  venous  or  arterial  haemor- 
rhage from  the  anterior  extremities  has  a  greater  influence  on  the 
rapidity  of  the  blood-stream  than  a  similar  one  from  the  hinder 
extremities.  The  alteration  of  the  mean  rapidity  of  the  blood-stream 
is  dependent  on  the  amount  of  blood  let.  The  mean  blood-pressure 
sinks  under  the  influence  of  blood-letting,  although  cases  occur  in 
which  it  remains  unaltered  or  even  rises.  These  variations  depend 
both  on  the  amount  of  blood  taken  and  on  the  rapidity  with  which  it 
flows  from  the  cut  vessel.  After  blood-letting  the  alteration  both  of 
Telocity  and  blood-pressure  speedily  returns  to  the  normal.     With 
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the  diminution  in  velocity  of  the  blood-stream,  and  in  the  amount  of 
arterial  tension,  there  is  usually  a  quickening  of  the  pulse.  When 
the  blood-letting  is  copious  and  rapid  there  is  observed  a  weakening 
of  the  heart-sounds,  especially  of  the  second.  In  consequence  of  the 
abstraction  of  blood  there  is  a  fall  of  temperatui-e,  which  amounts 
to  1— 2°C. 

Relation  of  Heart's  Action  to  Pressure. — Blasius  (Verliand. 
d.  Wiirtzh.  phys.-med.  Ges.  N.  F.  ii.  49 — 99),  under  the  direction 
of  Fick,  has  sought  to  determine  the  absolute  amount  of  work  done 
by  the  frog's  heart,  as  well  as  its  relation  to  different  degrees  of 
pressure.  The  apparatus  employed  was  essentially  that  of  Coats  and 
Ludwig. 

The  first  set  of  experiments  proved  that  the  work  of  the  heart, 
which  is  directly  proportional  to  the  arterial  pressure,  and  inversely 
proportional  to  the  time  necessary  to  expel  a  given  quantity  of  fluid, 
increases  with  increased  resistance,  just  like  other  weighted  muscles. 
At  a  certain  pressure,  however  (44  mm.  mercury),  aortic  insuffi- 
ciency occurs.  The  work  of  the  heai*t  can  still,  however,  be  deter- 
mined by  observing  the  diminution  in  volume,  read  off  by  the  degree 
of  sinking  of  the  fluid  in  which  it  is  immersed.  As  regards  the  varia- 
tions in  the  arterial  and  venous  pressure,  it  was  found  that  when  the 
in-flow  pressure  was  kept  constant,  increase  of  the  arterial  tension 
caused  at  first  a  rapid  and  subsequently  a  gradual  increase  of  the 
heart's  action.  Beyond  this  the  action  diminished.  The  maximum 
corresponded  generally  to  30 — 40  mm.  mercury.  When  the  arterial 
tension  is  kept  constant,  and  the  venous  or  in-flow  pressure  varied, 
it  is  observed  that  the  heart  ceases  to  act  as  soon  as  the  in-flow 
pressure  equals  the  arterial.  When  the  in-flow  pressure  is  diminished, 
the  heart's  action  is  intensified,  reaches  a  maximum,  and  again  ceases 
when  the  venous  and  arterial  pressure  become  equal. 

The  author  confirms  the  observations  of  Cyon  regarding  the 
influence  of  temperature.  The  curve  representing  the  action  of  the 
heart  for  individual  contractions,  when  the  in-flow  pressure  is  con- 
stant and  the  arterial  variable,  rises  the  more  abruptly,  and  reaches 
the  greater  height  the  lower  the  temperature,  and  vice  versd.  The 
gelations  are  different  when  the  influence  of  temperature  is  reckoned, 
not  for  the  individual  contractions,  but  for  the  amount  of  work  done 
in  a  given  time.  This  is  due  to  the  influence  of  temperature  on  the 
number  of  pulsations.  In  this  case  the  action  of  the  heart  at 
20**  0.  is  three  times  as  great  as  at  3**C.,  and  twice  as  great  as 
at  8*5**  C.  When  the  temperature  remains  constant,  variations  to 
the  in-flow  or  arterial  pressure  have  little  or  no  influence  on  the 
frequency  of  the  pulse.  When  the  in-flow  pressure  remains  constant, 
while  the  temperature  and  arterial  pressure  vary,  then  the  curve  of 
the  heart's  action  rises  more  rapidly  to  a  maximum  the  higher  the 
temperature.  The  same  result  follows  variation  in  the  in-flow 
pressiu'e  while  the  arterial  remains  constant. 

Circulation  in  the  Brain. — In  the  GentrcdMatt  (No.  46,  1871) 
Bernstein  gives  an  account  of  recent  iuvestigations  on  this  sul^eet  by 
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Jolly  and  Pagenstecher,  which  are  of  great  interest  in  reference  to 
the  normal  and  abnormal  conditions  of  cerebral  action.  Jolly  deter- 
mined the  brain-pressure  by  placing  a  manometer  within  the  skull. 
A  positive  pressure  was  always  observed,  which  rose  slightly  with 
each  pulse  beat.  It  rose  considerably  with  each  expiration  and 
sank  with  each  inspiration.  Increase  of  blood-pressure  likewise 
caused  increase  of  the  brain-pressure ;  but  the  two  do  not  run  quite 
parallel  to  each  other.  The  brain-pressure  soon  reaches  a  maximum 
and  is  not  further  increased  by  injection  of  more  fluid  into  the 
carotid.  Compression  of  the  jugular  vein  greatly  raises  the  brain- 
pressure  ;  compression  of  the  carotid  exerts  but  little  influence.  Irri- 
tation of  sensory  nerves  causes  a  rise  in  the  brain-pressure ;  but  this 
is  due  to  increased  respiratory  movements.  Irritation  of  the  sym- 
pathetic raises  the  brain-pressure,  irritation  of  the  vagus  is  not 
followed  by  any  constant  results.  Irritation  of  the  depressor  seema 
to  have  little  or  no  influence  on  the  vessels  of  the  pia  mater.  It 
would  appear  that  the  normal  circulation  is  more  speedily  restored  in 
dogs  than  in  man;  for  ligature  of  the  carotid  in  them  seems  to  have 
little  effect,  while  in  man,  as  is  well  known,  it  is  frequently  followed 
by  paralysis.  The  circulation  in  the  one  carotid  is  quite  independent 
of  that  in  the  other. 

In  asphyxia  the  brain-pressure  undergoes  considerable  alteration. 
So  long  as  the  heart  continues  to  beat  the  pressure  rises.  Then  fol- 
lows a  slow  and  continuous  decrease,  and  complete  anaemia  of  the 
brain  etisnes.  The  experiments  of  Pagenstecher  consisted  in  injecting 
between  the  dura  mater  and  bone  a  melted  mass  of  wax  and  lard, 
tmder  a  pressure  varying  from  80  to  120  mm.  of  mercury.  After 
the  death  of  the  animal  the  amount  of  wax  was  compared  with  the 
capacity  of  the  skull.  The  results  differed  with  the  amount  of  wax 
injected  and  are  divided  into  four  groups.  In  the  first  group  the 
symptoms  were  somnolence,  great  depression  of  psychical  activity, 
and  general  muscular  debility.  In  the  second  group,  in  addition  to 
the  somnolence  there  were  hemiplegic  paralyses.  The  third  group 
consisted  of  experiments  in  which  death  ensued  in  a  few  hours  with 
comatose  symptoms.  These  could  be  partially  relieved  by  again 
scooping  out  the  wax.  The  symptoms  of  compression  of  the  brain  are 
due  to  compression  of  the  blood-vessels.  In  order  to  cause  death 
the  pressure  must  be  180  mm.  of  mercury,  i.e.  must  equal  the  blood- 
pressure.  A  small  quantity  of  material  can  be  injected  without 
giving  rise  to  symptoms  of  compression.  This  is  in  the  mean  2*9  per 
cent.,  and  in  the  maximum  6*5  per  cent,  of  the  whole  contents  of  the 
skull.  The  injected  masses  correspond  in  all  respects  to  the  effusion 
following  rupture  of  the  middle  meningeal  artery  in  man>  If, 
therefore,  the  skull  capacity  in  man  be  taken  as  1300 — '1430  cubic 
inches,  it  would  be  necessary  to  have  a  mean  of  37*7 — 4:0*6  cubic 
inches  of  blood,  or  a  maximum  of  8 4 '5— 90  cubic  inches,  in  order  to 
produce  symptoms  of  compression. 

The  animals  operated  on  (dogs)  always  exhibited  manifest  signi 
of  pain  during  the  injection,  due  probably  to  the  separation  of  the 
dura  mat6r  from  the  bone.     Violent  epileptiform  convulsions  and 
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general  cramps  were  observed.  Their  cause  seems  to  be  tbe  rapid 
changes  of  pressure.  The  pupils  also  exhibited  change  which  varied 
in  the  different  groups.  There  were  observed  (1)  Moderate  and 
transient  contraction  of  the  pupil  on  the  operated  side  (groups  1 
and  2) ;  (2)  Equal  contraction  of  both  pupils,  of  short  duration 
(group  2) ;  (3)  Complete  dilatation  of  the  pupil  on  the  operated 
side  (groups  2  and  3) ;  (4)  Equal  dilatation  of  both  pupils.  The 
pulse-frequence  was  not  in  general  altered ;  only  iu  deep  sopor  and 
coma  there  was  slowing  of  the  pulse  for  some  little  period.  The 
respiration  was  altered  only  when  the  compression  was  great.  In 
such  case  the  respiratory  movements  became  irregular  and  slower. 
The  temperature  sank  in  most  cases  immediately  after  the  injection 
0*5°  C,  and  then  rose  again  if  the  symptoms  of  compression  were  not 
very  urgent.  If  the  compression  were  great  the  temperature  sunk 
till  death  ensued. 

Unrhythmicax  Action  op  the  Heart. — R.  Heidenhain  (Pfliigei^s 
Archiv,  v.  143 — 153)  describes  a  peculiar  arhythmic  of  the  heart, 
which  ensues  on  irritation  of  the  medulla  oblongata  of  curarised 
dogs  after  section  of  the  vagi.  The  first  effect  of  the  irritation  is  to 
cause  a  rise  in  the  blood-pressure  followed  by  increased  frequency  of 
the  pulse.  When  the  pressure  rose  above  250  mm.  an  irregular 
rising  and  sinking  of  the  kymographic  curve  ensued,  between  which 
irregularities  normal  pulse-curves  occurred.  These  correspond  to 
what  has  been  termed  delirium  cordis.  After  section  of  the  motor- 
nerves  of  the  heart  the  irregularity  still  continued  to  occur.  It  was, 
therefore,  due  to  exhaustion  of  the  motor  apparatus,  or  to  irritation 
of  inhibitory  centres.  That  it  is  not  due  to  exhaustion  is  shewn  by 
the  fact  that  the  irregularity  ceases  to  be  observed  when  the  irrita- 
tion of  the  medulla  is  repeated  several  times.  That  it  is  due  to 
irritation  of  inhibitory  nerves  appears  probable  from  the  fact,  that 
when  the  blood-pressure  was  raised  artificially,  and  the  cut  vagi  at 
the  same  time  irritated,  a  similar  irregularity  occurred.  Even  after 
atropia  was  administered  the  same  irregularity  occurred.  This  shews 
that  the  atropia  must  paralyse  centres  different  from  those  whose 
irritation  causes  the  arhythmic  of  the  heart. 

Influence  op  the  Nervous  System  on  Absorption.  Goltz  {Pfiu- 
ger^s  Archiv,  v.  p.  53)  has  performed  some  most  interesting  experi- 
ments on  this  subject.  He  paralyzes  two  large  frogs  with  curare^ 
destroys  the  brain  and  spinal  cord  in  one,  and  suspends  them  both  with 
their  feet  downwards.  He  then  cuts  the  aorta  across,  close  to  the 
heart,  and  the  blood  flows  freely  from  the  frog  whose  brain  and  spinal 
cord  are  intact^  while  not  a  drop  comes  from  the  one  in  which  they 
have  been  destroyed.  When  a  1  per  cent  solution  of  ISTaCl  is  then 
injected  into  the  lymph  sac  under  the  skin  of  the  back  of  each,  a  large 
quantity  is  absorbed  by  the  frog  whose  nervous  system  is  uninjured, 
passing  into  the  circulation,  and  drops  from  the  cut  aorta.  The 
blood  which  at  first  flowed  from  the  vessel  therefore  gradually  be- 
comes paler,  and  is  at  last  replaced  by  a  colourless  liquid  which, 
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however,  still  possesses  the  power  of  coagulation.  At  the  same  time 
the  fluid  in  the  lymph  sac  diminishes  in  proportion  to  the  amonnt 
absorbed.  The  fluid  which  remains  in  the  sac  contains  flbrinogenic 
substance.  In  the  frog  whose  brain  and  spinal  cord  have  been 
divided  no  absorption  whatever  takes  place,  not  a  drop  of  fluid 
issuing  from  the  aorta,  and  the  fluid  in  the  lymph  sac  remaining 
undiminished. 

The  secretion  from  the  skin  is  also  stopped  by  destruction  of  the 
spinal  cord,  so  that  it  becomes  smooth,  dry  and  discoloured,  while  in 
the  other  frog  it  is  covered,  especially  on  the  back,  with  a  copious 
secretion.  When  blood  is  injected  into  the  lymph  sac  instead  of 
water,  it  is  hardly  absorbed  at  alL 

The  reason  why  no  blood  flows  from  the  aorta  of  the  frog  whose 
brain  and  spinal  cord  have  been  destroyed,  although  its  heart  con- 
tinues to  beat,  is,  as  formerly  pointed  out  by  Goltz  (^Virch,  Arch, 
Bund  29),  that  the  tone  of  the  intestine  vessels  is  lost,  and  the  blood 
which  ought  to  circulate  remains  stagnant  in  these  vessels,  and 
especially  in  the  intestinal  veins,  which  are  widely  dilated. 

When  the  cord  is  left  intact  absorption  will  take  place,  and  the 
vessels  are  not  paralyzed,  although  the  brain  be  destroyed.  Groltz 
therefore  thinks  that  the  centre,  both  of  the  vaso-motor  nerves,  and 
nerves  causing  absorption,  is  not  confined  to  the  medulla  oblongata 
in  the  frog,  but  extends  to  the  spinal  cord. 

When  the  power  of  the  nervous  centres  is  increased  by  irritating 
the  cord,  either  directly  by  an  induced  current,  or  reflexly  by  ini- 
tating  their  sensory  nerves,  the  rapidity  of  absorption  is  increased* 
The  increase  in  absorption,  as  measured  by  the  quickness  with  which 
the  fluid  drops  from  the  aorta,  begins  some  time  after  the  stimulus 
has  been  applied,  and  lasts  for  some  time  after  it  has  been  removed. 
The  stimulus  only  increases  the  rapidity  of  absorption,  but  not  the 
absolute  amount  of  fluid  absorbed,  so  that  the  same  quantity  will  be 
absorbed  by  two  frogs,  one  of  which  is  left  to  itself,  and  the  other 
stimulated  till  death  has  occurred.  Goltz  formerly  observed  that 
vaso-motor  paralysis  and  dilatation  of  the  vessels  of  the  body  could 
be  produced  by  striking  the  intestines,  and  he  now  finds  that  paralysis 
of  the  absorbing  nei*ves  of  the  body  can  be  produced  in  the  same 
way. 

The  rapidity  of  absorption  then  increases  or  diminishes,  paH 
passu,  with  the  activity  of  the  vaso-motor  nerves,  and  the  con- 
traction of  the  vessels.  Groltz  does  not  believe,  however,  that 
absorption  is  due  to  the  contraction  of  the  muscular  walls  of  the 
vessels,  but  to  the  epithelium  which  lines  them  taking  up  the  fluid 
outside,  and  pouring  it  into  them  just  as  the  cells  of  the  salivary 
gland  pour  fluid  into  its  duct.  The  whole  blood  and  lymphatic 
vascular  system  might  thus  be  looked  upon  as  one  huge  gland,  the 
epithelial  cells  lining  the  vessels  corresponding  to  the  glandular 
cells  and  their  lumen  to  the  duct.  The  nerves  which  cause  absorp- 
tion would  correspond  to  the  secreting  nerves  of  the  gland.  Accord- 
ing to  this  view  the  vessels  receive  two  kinds  of  nei-ves:  one,  the 
vaso-motor,  which  cause  contraction  of  their  walls,  and  the  other 
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absorbent,  which  cause  the  epithelium  to  take  up  fluid  from  the 
tissue  and  pour  it  into  the  vessel. 

He  makes  this  hypothesis  because  a  tonic  contraction  of  the 
vessels  under  the  influence  of  vaso-motor  nerves  might  cause  expulsion 
of  the  fluid  they  contained,  but  could  not  keep  up  a  continuous  flow, 
and  a  rhythmical  contraction  under  the  same  nervous  influence 
might  cause  fluid  in  the  vessels  to  flow  onwards,  but  would  not  cause 
fluid  outside  to  enter  them,  unless  it  entered  the  vessel  by  open  pores. 
He  considers  that  the  fluid  is  absorbed  by  diffusion,  and  not  by 
means  of  open  pores,  because  blood  is  not  absorbed  while  salt  solution 
is,  and  he  does  not  see  why  diffusion  should  take  place  more  quickly 
into  a  vessel  tonically  or  rhythmically  contracting,  unless  in  the  way 
pf  secretion. 

Not  only  does  absorption  into  the  vessels  take  place  more  slowly 
when  the  central  nervous  system  is  destroyed,  but  fluid  exudes  more 
quickly  out  of  them. 

The  absorption  of  fluid  from  the  stomach  and  intestines  is  in- 
fluenced by  the  nervous  system  in  a  similar  manner  to  that  from 
the  lymph  sac.  When  the  brain  and  cord  are  destroyed  and  the 
circulation  stopped,  fluid  exudes  much  more  easily  into  the  abdominal 
cavity  from  the  intestine,  while  in  animals  with  intact  nervous 
centres  under  the  same  conditions  no  ascites  occurs. 

Temperature  in  the  right  and  left  Ventricle. — In  the 
CentralUattf  No.  4,  1872,  Rosenthal  gives  an  abstract  of  the  recent 
researches  of  Korner  and  Heidenhain  on  the  subject.  They  both 
confirm  the  old  view  expressed  by  G.  Liebig  and  Bernard,  that  the 
temperature  of  the  right  ventricle  is  higher  than  that  of  the  left. 
In  only  one  case  the  temperature  was  the  same.  In  most  cases  the 
difference  lay  between  0*P  and  0'3°.  In  some  cases  the  difference 
was  0*5° — 0'6°.  Respiration  has  no  effect  on  this  difference 
between  the  two  ventricles.  In  artificial  respiration  on  curarised 
animals,  the  difference  became  less,  but  this  was  due  to  sinking  of 
the  temperature  of  the  blood  by  alteration  of  the  circulation.  The 
cooling  influence  of  the  inspired  air  is  thus  counteracted  before  it 
reaches  the  blood  in  the  lung  capillaries.  The  difference  is  not  to  be 
attributed  entirely  to  constant  difference  in  temperature  between  the 
arterial  and  venous  blood.  They  found  that  a  considerable  share  of 
the  effect  is  due  to  the  wall  of  the  heart  itself.  This  is  most  marked 
in  the  right  ventricle,  which  has  a  higher  temperature  than  the  left 
ventricle,  owing  to  its  proximity  to  the  diaphragm  and  the  warmer 
abdominal  viscera.  This  was  proved  by  placing  a  bladder  filled  with 
cold  water  under  the  diaphragm.  When  this  was  done,  the  tem- 
perature of  the  right  ventricle  sank  below  that  of  the  left.  The 
same  influence  of  the  abdominal  viscera  is  seen  during  asphyxia. 
In  this  case  the  temperature  sinks  in  the  right  ventricle,  but  again 
increases  after  death,  due  to  post-mortem  changes  in  the  abdominal 
viscera. 

Influence  of  Injection  of  free  Fibrinoplastic  S^b^tawe  into 
the  Veins. — Schiffer  {CerUralbiaU,  No.  10,  1872)  has  made  eatperi- 


REPOBT   ON  THE  PROGRESS  OF  PHYSIOLOGY.  483 

ments  in  reference  to  the  statement  of  Naunyu,  that  injection  of  blood 
dissolved  by  freezing  and  thawing  into  the  vessels  causes  coagulation 
and  death,  owing  to  the  amount  of  free  fibrinoplastic  substance.  A 
similar  explanation  is  given  by  Ranke  of  the  effects  of  injection  of 
bile-acids  into  the  blood.  If  tliis  be  the  case,  the  non-coagulation  of 
the  blood  in  the  vessels  would  be  capable  of  explanation  without 
assuming  an  iuflueuce  exerted  by  the  walls  of  the  vessels.  The 
phenomenon  would  be  sufficiently  explained  by  supposing  that  the 
fibrinoplastic  substance  remained  in  the  blood  corpuscles  themselves. 
Experiments  made  by  Schiffer  would  seem  to  shew  that  the  case  does 
not  so  easily  admit  of  explanation.  He  found  that  though  frequently 
unsuccessful,  yet  thawed  blood  might  be  injected  into  the  jugular  vein 
of  animals  without  producing  any  bad  effect.  In  dogs  he  found,  after 
injection  of  blood,  the  colouring  matter  of  which  had  been  set  free 
(lackfarbenen  Bluts),  none  of  them  suffered.  The  haemoglobin  was 
always  rapidly  passed  off  by  the  kidneys.  He  concludes  from  his  other 
experiments  that  no  coagulation  of  the  circulating  blood  ensues  from 
the  injection  of  even  large  quantities  of  free  fibrinoplastic  substance 
into  the  vessels. 

Notes  on  the  Physiology  op  the  Respiratory  Movements  and 
Pulmonary  Circulation. — Liebermann  (Wien.  Med.  Zeit.^  No,  5, 
1872)  describes  an  ingenious  method  of  shewing  that  the  dilatation  of 
the  air-vesicles  of  the  Inngs,  and  the  act  of  respiration,  is  to  a  certain 
extent  dependent  on  the  filling  of  the  capillaries  with  blood.  For 
this  purpose  he  introduced  one  ox-bladder  within  another  and  stitched 
the  walls  of  the  two  so  together  as  to  leave  between  them  a  canali- 
cular network,  at  the  beginning  and  end  of  which  tubes  corresponding 
to  the  pulmonary  artery  and  pulmonary  veins  were  inserted.  The 
mouth  of  the  inner  bladder  was  tied  on  a  glass  tube  to  represent  the 
trachea.  The  heart  was  represented  by  another  bladder  filled  with 
oil,  which  was  propelled  into  the  canal  system.  After  a  few  contrac- 
tions the  collapsed  walls  of  the  vesicle  gradually  separated  from  each 
other,  and  the  air  rushed  in  by  the  tube  with  a  distinct  murmur, 
until  the  bladder  became  completely  expanded.  He  thinks  that  the 
same  process  takes  place  in  the  air- vesicles  of  the  lungs,  and  thinks 
that  this  affords  explanation  of  the  fact  that  oven  in  the  deepest  ex- 
piration the  lungs  still  contain  air.  This  he  attributes  to  th6  action 
of  the  heart  filling  the  capillaries,  and  keeping  up,  therefore,  a  dilating 
effect  on  the  vesicles  not  counteracted  by  the  strongest  expiratory 
efforts. 

The  Volume  of  the  Expired  Air  under  different  Conditions. 
— Leichtenstern  (Zeitsch,  /,  Biologie,  vi.,  197 — 236;  Cerdrcdhlatt, 
No.  43,  1871)  confirms  the  observations  of  Rosenthal,  that  there  is  no 
diminution  of  the  volume  of  expired  air  after  section  of  the  vagi 
After  artificial  one-sided  pneumothorax  the  expired  volume  of  the 
still  a<3tive  lung  sinks  to  about  the  half  of  that  of  both  lungs,  while 
through  the  opening  in  the  thorax  a  much  larger  volume  of  air  passes 
in  and  out  The  aeration  of  the  blood  is  very  incomplete.  When 
the  thorsu)ic  opening  is  closed  the  respiratoty  volume  rises  above  the 
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noimal  again.  When  the  trachea  is  compressed  the  respirations 
diminish  in  frequency,  but  increase  in  depth,  while  the  respii-atory 
volume  does  not  become  much  altered.  Venesection  causes  a  diminu- 
tion of  the  volume  at  firat,  but  it  speedily  returns  to  the  normal,  if 
the  bleeding  has  not  been  very  great.  If  the  loss  of  blood  has  been 
great  the  diminution  of  volume  continues.  Morphia  diminishes  the 
respiratory  volume.  So  also  section  of  the  spinal  cord,  cooling  of  the 
animal,  and  varnishing  the  skin.  Warmth  causes  increase  of  the 
volume.  Goldstein  ( Irw/ugurcddbhand,,  Wurzhurg)  writes  on  warmth- 
dyspncea,  having  made  experiments  with  reference  to  the  observations 
of  Ackermann,  that  the  frequency  of  respiration  becomes  much  in- 
creased when  an  animal  is  kept  at  a  high  temperature.  Neither 
morphia  nor  chloroform  narcosis  affect  this  result.  Section  of  the 
vagi  is  likewise  without  effect.  Cold  affusion  is  also  without  effect 
on  the  respirations.  Goldstein  attributes  the  action  to  the  direct  in- 
fluence of  heat  on  the  respii-atory  centre.  He  shewed  this  by  heating 
the  blood  as  it  passed  up  the  carotids,  and  finding  that  the  respirations 
were  quickened  even  after  section  of  both  vagi  Cooling  of  the 
blood  in  the  carotids  had  exactly  a  contrary  effect,  the  frequency  of 
the  respirations  being  appreciably  reduced. 

Circulation  in  the  Lung. — Quincke  and  Pfeiffer  {Reichert  u, 
Dubois  Reymond^s  Archiv,  1871,  90 — 116)  have  investigated  what 
influence  the  expansion  and  contraction  of  the  lungs  have  on  the  flow 
of  blood  through  them.  On  this  subject  there  exist  different 
opinions.  Their  experiments  were  made  on  the  fresh  lungs  of  dogs 
killed  by  bleeding.  The  defibrinated  blood  was  forced  through  the 
lung  under  a  constant  pressure,  and  the  amount  that  flowed  out  in  a 
given  time  under  different  conditions  of  expansion  and  contraction 
of  the  lung  compared.  They  found  that  when  the  lung  was  expanded 
by  withdrawing  the  pressure  from  its  surface  (as  in  the  thorax)  the 
outflow  of  blood  increased  with  the  expansion.  This  condition,  as 
shewn  by  manometric  measurements,  corresponded  with  increased  area 
of  the  pulmonary  vessels.  When  the  lungs,  on  the  other  hand,  were 
expanded  by  blowing  air  into  them,  the  flow  of  blood  through  them 
was  greatly  diminished,  and  could  be  entirely  stopped  by  increas- 
ing the  expansion.  This  condition  corresponded  with  contracted  area 
of  the  vessels. 

A  Reflex  Relation  between  the  Lungs  and  Heart. — Hering 
(Wien,  Acad,  SUz.y  lxiv.)  finds  that  inflation  of  the  lungs  has  an 
influence  on  the  firequency  of  the  pulsation  of  the  heart.  His  ex- 
periments were  made  on  dogs  by  inserting  a  cannula  into  the  trachea 
and  inflating  the  lungs.  He  found  that  inflation  caused  a  marked 
increase  in  the  number  of  pulsations.  He  shews  this  is  not  due 
to  pressure  on  the  heart,  nor  to  alterations  in  the  blood-pressure,  nor 
to  variations  in  the  gases  of  the  blood.  It  is  due  to  a  reflex  action 
in  the  heart  through  the  vagi  After  section  of  the  vagi  the  inflation 
of  the  lungs  has  no  such  effect.  As,  however,  section  of  the  vagi  of 
itself  causes  increase  of  the  rapidity  of  the  heart,  it  was  necessary  to 
bring  the  heart  to  a  normal  rapidity  by  irritation  of  the  vagus  before 
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trying  the  effect  of  inflation.  Hering  concludes  that  the  inflation 
causes  excitation  of  sensory  fibres  in  the  lungs,  which  excitation 
depresses  the  inhibitory  centres  of  the  heart.  That  it  is  nofe  due  to 
reflex  excitation  of  excito-motor  nerves  of  the  heart  is  shewn  by  the 
fact,  that  after  section  of  the  vagi  or  paralysis  of  the  same  by  atropia 
inflation  has  no  longer  any  influence  on  the  already  quickened  heart. 

Artificial  Respiration. — Horvath  (Centralblatt,  No.  50,  1871) 
recommends  a  simple  method  of  keeping  up  artificial  respiration  both 
in  physiological  experiments  and  in  critical  surgical  cases.  Instead  of 
inserting  a  cannula  into  the  trachea  in  the  usual  way,  he  found  that  the 
lungs  could  be  inflated  by  simply  placing  an  elastic  tube  over  the 
nostrils  and  blowing  into  them  with  an  ordinary  spray-producing 
pump.  The  mouth  remains  more  or  less  open  and  allows  the  excess 
of  air  which  does  not  reach  the  lungs  to  escape,  and  thus  acts  as  a  sort 
of  safety-valve  against  hyper-distention.  The  regular  rise  and  fall  of 
the  abdomen  shews  that  the  lungs  are  inflated  and  respiration  carried 
on  by  this  means.  Several  experiments  on  curarised  animals  shewed 
its  applicability  and  success. 

Muscular  Fibres  op  the  Minute  Bronchial  Tubes  and  the 
Lung  Parenchyma. — Eindfleisch  {Gentralblatt,  No.  5, 1872)  communi- 
cates a  preliminary  notice  of  his  investigations  on  the  musculature  of 
the  bronchia  and  lungs.  The  following  are  his  conclusions.  The 
smallest  bronchial  tubes  possess  a  distinct  layer  of  circular  muscular 
fibres  which  at  the  point  of  passage  into  the  infundibula  become 
strengthened  into  a  sphincter.  They  are  very  dilatable  and  possess 
under  the  epithelium  a  rich  capillary  network  like  the  rest  of  the 
lung  capillaries.  The  circular  fibres  send  loop-like  prolongations  into 
the  openings  of  the  infundibula  which  reach  as  far  as  the  fundus. 
Rings  of  muscular  fibres  also  exist  in  from  two  to  four  points  of  the 
infundibula  themselves.  These  rings  lie  generally  in  the  inwardly  pro- 
jecting margins  of  the  septa  of  the  alveoli.  All  these  muscular  fibres 
undergo  hyperplasia  in  the  so-called  brown  induration  of  the  lungs. 

MuBCfidar  System. 

Relation  of  Glycogen  to  Muscular  Action. — Weiss  (Wien, 
A  cad.  Sitzher.  (2)  lxiv.  284 — 29 1)  shews  that  muscular  action  is  asso- 
ciated with  a  marked  diminution  in  the  amount  of  glycogen  of  the 
muscle.  In  one  set  of  experiments  on  frogs  the  percentage  loss  was 
24*27;  in  another  it  was  28*24,  and  in  another  it  was  50*427  where 
only  the  larger  muscles  were  compared  together.  As  regards  the 
he£U*t,  which  is  in  constant  activity,  it  was  found  that  notwithstand- 
ing its  constant  activity  it  had  a  store  of  glycogen  amounting  to 
more  than  two-thirds  that  of  the  other  muscles. 

The  amount  of  glycogen  in  the  muscle  does  not  vary  with  the 
food  to  the  same  extent  as  the  glycogen  of  the  liver.  This  was  shewn 
by  experiments  on  fowls.  Nor  does  it  disappear  so  readily  as  the 
liver  glycogen  when  the  animal  is  starved.  This  fact  would  seem  to 
account  for  the  retention  of  muscular  energy  even  in  starvation. 
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Temperature. 

Loss  OP  Temperature. — Ackermann  (Berlin.  Klin.  Wochensch., 
1872,  Jan.,  p.  27)  considers  that  the  cooling  of  animals  which  occurs 
when  they  are  fastened  down  to  a  board  is  not  due  to  pain  (compare 
this.  Journal,  Vol.  v.  p.  409),  but  to  the  surface  of  the  abdomen  being 
freely  exposed  to  air  and  not  kept  warm  by  the  legs  or  ground.  The 
blood  which  circulates  in  the  abdominal  viscera  in  great  quantity  is 
thus  quickly  cooled  through  the  thin  abdominal  walls.  In  support 
of  this  he  cites  the  much  greater  feelinor  of  cold  which  is  felt  when  a 
person  lies  on  his  back  in  bed  in  a  cold  room  thinly  covered,  than 
when  he  lies  on  his  abdomen  or  on  his  side  with  his  knees  drawn  up. 
There  are  three  ways  in  which  warmth  is  given  off  at  one  part  of  the 
body  when  it  is  retained  at  another. 

1st.  In  the  lungs.  Increased  temperature  of  the  body  causes 
increased  respiration  and  more  rapid  evolution  of  heat. 

2nd.  In  the  skin.  When  one  part  of  it  is  warmed,  or  cooled, 
there  is  a  greater  or  less  flow  of  blood  in  some  other  part  of  it  more 
or  less  distant,  so  that  while  heat  is  taken  in  or  abstracted  at  the  for- 
mer part,  it  is  given  off  or  retained  at  the  latter. 

3rd.  By  the  action  of  carbonic  acid,  on  the  vaso-motor  system. 
When  respiration  is  hindered  and  the  usual  amount  of  heat  is  not 
given  off  from  the  lungs,  the  carbonic  acid  which  is  caused  to  accumu- 
late in  the  blood  causes  contraction  of  the  vessels,  raises  the  blood- 
pressure  and  increases  the  loss  of  heat  from  the  surface. 

On  the  Production  of  Heat  and  the  Tissue  Metamorphosis 
nsr  THE  Normal  and  Febrile  Condition. — Senator  (Centralblait,  Nos. 
47 — 48,  1871)  thus  states  the  results  of  his  investigations  on  this 
subject : 

1.  In  the  ordinary  tranquil  condition  in  the  waking  state  and 
when  digestion  is  not  going  on,  the  production  and  giving  off  of  heat 
vary  only  in  comparatively  narrow  limits. 

2.  In  prolonged  fasting  the  production  of  heat  and  the  excretion 
of  carbonic  acid  gradually  decrease. 

3.  During  digestion  (half-an-hour  to  three  hours  after  eating) 
the  evolution  of  carbonic  acid  and  production  of  heat  increase  very 
markedly  but  not  in  equal  proportion,  for  the  increase  of  heat  is 
greater  than  the  increase  of  carbonic  acid. 

4.  During  cooling  of  the  surface  of  the  body,  which  causes  great 
loss  of  heat,  the  heat  production  is  not  apparently  increased,  while  the 
excretion  of  carbonic  acid  is  distinctly  so.  The  production  of  heat 
and  the  excretion  of  carbonic  acid,  therefore,  do  not  entirely  corre- 
spond, and  still  more  remarkable  is  the  fact,  that  in  certain  con- 
ditions the  excretion  of  carbonic  acid  can  increase  without  a  corre- 
sponding increase  in  the  heat  production  and  without  mechanical 
work. 

5.  In  the  commencement  of  fever  induced  by  subcutaneous  injec- 
tion of  pus,  neither  the  loss  of  heat  ner  the  excretion  of  carbonic  acid 
is  increased. 


KEPORT  ON  THE  PROGRESS  OP  PHYSIOLOGT.  487 

6.  At  the  height  of  the  fever  (40**— 41  0°)  the  giving  off  of 
carbonic  acid  and  heat  is  sometimes  slightly  increased,  often  however 
not  appreciably.     The  two  processes  do  not  correspond  exactly. 

7.  The  increased  carbonic  and  excretion  is  always  less  than  the 
increase  of  urea,  which  occurs  without  exception. 

8.  Notwithstanding  the  partial  increase  of  tissue  metamorphosis 
in  fever,  yet  the  amount  of  potential  energy  set  free  does  not  come  up 
to  that  of  a  healthy  well-nourished  state  of  the  body. 

Digestion. 

Separation  op  Digestive  Ferments. — Paschutin  (Cenircdb.^ 
1872,  p.  97)  finds  that  the  ferments  from  the  small  intestine  of  the 
dog,  which  change  starch  and  cane-sugar  into  grape-sugar,  can  be 
separated  from  one  another  by  filtration,  through  porous  cells,  with 
the  aid  of  a  water  air-pump. 

The  pancreatic  ferments  can  also  be  separated  from  one  another 
in  a  similar  way.  Instead  of  using  watery  extracts  of  the  gland,  it 
is  better  to  use  extracts  made  with  concentrated  solutions  of  various 
salts,  some  of  which  dissolve  one  ferment  and  some  another.  Thus 
the  ferment  which  acts  on  albumen  can  be  extracted  almost  pure 
by  Rochelle  salts,  sodium  hyposulphite,  ammonium  nitrate,  &c.,  that 
which  acts  on  starch  by  potash  arsenite,  and  that  which  acts  on  fat 
by  potash  antimoniate,  sodium  bicarbonate,  &c. 

Absorption  and  Assimilation  of  Albumen. — Stockyis  (N'ederland 
Tydschrift  voor  Geneeskunde,  April,  1872)  considers  that  there  can  no 
longer  be  any  doubt  that  albumen  is  absorbed  as  such  from  the  intestine 
and  is  not  completely  converted  into  peptones  before  absorption.  This 
is  shewn  by  the  fact  observed  by  him  {Ned,  Tydsch.,  1862,  398),  as  well 
as  by  others,  that  white  of  Qgg  appears  in  the  urine  when  introduced  in 
large  quantities  into  the  stomach,  and  also  when  injected  into  the 
rectum.  Only  a  small  proportion  of  the  albumen  taken  into  the 
alimentary  canal  is  absorbed  as  such,  the  greater  part  being  converted 
into  peptones ;  but  this  amount,  although  small,  is  probably  sufficient 
to  replace  the  waste  of  albumen  in  the  organs,  which  is  but  slight. 
What  becomes  of  the  peptones  is  not  certain,  but  he  considers  Tick's 
hypothesis  very  probable,  that  they  are  split  up  into  hydrocarbons 
and  nitrogenous  substances,  the  former  of  which  are  stored  up  in  the 
body  for  use,  while  the  latter  are  quickly  converted  into  urea  and 
excreted. 

New  Proof  that  Albumen  is  absorbed  as  such  from  the  Intes- 
tine.— Stockvis  {Maomdblad  des  sectie  voor  Naturweteiiachappeny 
1872,  Ko.  6)  finds  that  when  the  peculiar  albumen  discovered  by 
Bence  Jones  in  the  urine  of  patients  sufiering  from  osteomalachie 
is  injected  into  the  rectum  of  dogs,  it  appears  again  in  their  urine. 
"When  Q^  albumen  has  been  found  in  the  urine  after  being  injected 
in  this  way,  doubts  have  been  entertained  as  to  the  albumen  found  in 
the  urine  being  really  Qgg  albumen,  but  the  characters  of  Bence 
Jones's  albumen  are  so  peculiar  as  to  prevent  its  being  confounded 
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with  anything  else.  It  is  coagulated  at  45 — 60®  C,  and  the  coagiilnm 
thus  formed,  as  well  as  that  produced  by  metallic  salts,  is  dissolved 
when  the  temperature  is  raised  to  96 — 100®  C. 

Miscellanecyus, 

Uterine  Contractions.  —  Oser  and  Schlesinger  (CentralblaU, 
No.  52,  1871)  have  investigated  the  relation  of  the  movements  of 
the  uterus  to  the  quantity  and  quality  of  the  blood,  both  in  the 
uterus  itself  and  also  in  the  central  nervous  system.  Their  experi- 
ments were  made  on  120  animals,  dogs,  cats,  and  rabbits.  The 
animals  found  most  suited  for  experimentation  were  youngish  rab- 
bits, which  had  reached  nearly  the  full  period  of  gestation,  and  whose 
uterus,  on  opening  the  abdomen^  did  not  exhibit  any  spontaneous 
movements. 

The  following  are  the  chief  results  arrived  at : 

Cessation  of  artificial  respiration  in  curarised  animals  causes, 
in  a  period  varying  from  ten  to  thirty  seconds,  a  tetanic  contrac- 
tion, which  commences  first  in  the  Fallopian  tubes,  and  soon  involves 
the  whole  organ.  The  uterus  becomes  pale,  cylindrical  and  con- 
tracted. The  horns  become  curved  and  overlap  each  other,  and  the 
uterus  forms,  at  the  height  of  contraction,  a  coiled-up  ball  in  the 
middle  line.  When  respiration  is  restored,  the  uterus  becomes  gra- 
dually relaxed,  and  returns  to  its  original  form  as  it  regains  ite 
vascularity.  Compression  of  the  aorta  in  the  thoracic  region,  or 
beneath  the  diaphragm,  causes  a  similar  though  less  intense  contrac- 
tion, but  which  does  not  ensue  till  after  a  period  of  from  seventy  to 
a  hundred  and  twenty  seconds.  The  contractions  occur  at  the  same 
time,  when  the  vena  cava  is  compressed  along  with  the  aorta.  If 
spontaneous  contractions  are  present,  they  speedily  cease  after  com- 
pression. When  the  arterial  supply  returns,  after  the  compression  is 
relieved,  there  occurs  sometimes  a  powerful  general  contraction,  and 
then  the  uterus  returns  to  a  state  of  rest.  If  the  aorta  is  compressed, 
and  at  the  same  time  the  respiration  is  caused  to  cease,  there  occurs 
a  general  uterine  convulsion  at  the  same  period  as  when  the  respira- 
tion only  is  checked,  viz.  after  10 — 30  seconds.  AnsBinia  induced  by 
bleeding,  causes,  after  5 — 15  seconds,  general  tetanic  contractiona 
If  the  aorta  and  vena  cava  are  compressed  together,  and  at  the  same 
time  anaemia  of  the  brain  is  caused  by  rapid  opening  of  the  carotids, 
then  there  occurs  a  general  contraction  at  the  same  time  as  when  the 
vessels  are  not  compressed.  Cutting  off  the  arterial  supply  of  the 
brain,  by  tying  all  the  branches  of  the  aorta  which  send  blood  to  the 
brain,  causes  a  general  uterine  contraction  after  10 — 30  seconds.  If 
only  the  innominate  and  the  corresponding  carotid  are  closed,  while 
blood  is  allowed  to  flow  to  the  brain  through  the  subclavia  sinisiara, 
then  no  contractions  ensue.  After  division  of  the  medulla  between 
the  occiput  and  atlas,  then  the  action  of  influence  of  suspension  of 
the  respiration  does  not  manifest  itself  so  soon  as  before  the  division. 
Sometimes  it  thus  happens,  that  the  time  in  which  contractions  occur 
when  the  aorta  is  compressed,  is  shorter  than  before  the  cUvision  ci 
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the  medulla.  After  section  of  the  medulla,  acute  anaemia  produced 
by  blood-letting  has  no  effect,  neither  does  cutting  off  the  blood- 
supply  of  the  brain  produce  any  effect  on  the  uteinis  after  the  medulla 
is  so  divided.  Suspension  of  the  respiration  produces  its  effect,  not- 
withstanding section  of  the  vagi  and  the  sympathetics.  So  also  with 
ansemia  and  cutting  off  the  blood-supply  of  the  brain. 

Hence  irritation  of  the  central  nervous  system  by  these  means 
causes  uterine  contractions.  The  centre  irritated  is  higher  than  the 
point  cut,  and  the  propagation  of  the  stimulus  is  conveyed  through 
the  spinal  cord.  Asphyxiated  blood  in  the  uterus  causes  the  same 
phenomena  directly,  but  they  occur  later  than  the  irritation  proceed- 
ing from  the  centiul  nervous  system. 

Cause  op  Multiple  Metastatic  Abscesses.— Recklinghausen 
{CentrcUblatt,  No.  45,  1871)  believes  that  he  has  discovered  the  cause 
of  the  multiple  metastatic  abscesses,  which  occur  in  a  whole  series 
of  infectious  diseases,  especially  in  pyaemia,  puerperal  fever,  ty- 
phus, acute  arthritis,  and  lastly  infiltration  of  urine,  and  gangrene 
of  the  lung.  He  thinks  these  'abscesses'  are  due  to  colonies  of 
minute  organisms,  which  have  the  characters  of  micrococcus,  and 
which  are  identical  with  the  organisms  found  by  Buhl,  Oertel,  and 
Nassiloff  in  diphtheria.  Recklinghausen  found  these  colonies  in 
greatest  abundaiice  in  the  kidneys,  generally  surrounded  by  a  zone  of 
extravasation,  or  purulent  deposit.  These  were  found  not  merely 
round  the  blood-vessels,  but  also  within  the  Malpighian  capsules, 
and  the  uriniferous  tubules,  and  also  in  the  bladder  washed  away 
from  these  parts  by  the  urine.  Sometimes  the  colonies  were  so 
thick  that  tkey  caused  a  nodulated  appearance  of  the  tubule,  and 
sometimes  caused  ruptm^e.  Organisms  described  as  nodulated  tra- 
beculse  of  a  greenish  tint  were  found  in  one  case  of  scarlatina  in  the 
pyramids.  These  were  quite  different  from  the  micrococci.  These 
colonies  cannot,  as  Recklinghausen  thinks,  be  attributed  to  embolisms, 
as  they  occur  in  extra  vascular  regions  and  also  in  the  alveoli  of  the 
lungs. 

Hereditary  Transmission  of  Acquired  Qualities. — Brown- 
S6quard  and  Dupuy  (Rev.  SdenUfiqvs^  1871-72,  p.  668)  have  observed 
partial  closure  of  the  eyelids  in  a  whole  litter  of  a  guinea-pig  whose 
sympathetic  had  been  cut  in  the  neck. 

Influence  of  Barometric  Pressure  on  Vital  Phenomena. — 
P.  Bert  (Comptes  Rendus,  Feb.  26,  1872)  continues  his  researches  on 
this  subject  (see  Report  in  Joy/m,y  Nov.  1871).  He  seeks  to 
determine  what  results  follow  when  animals  are  placed  in  artificial 
atmospheres  richer  in  oxygen  than  ordinary  air.  He  finds  that  a 
sparrow  dies  in  a  hyperoxygenated  atmosphere  at  the  normal  pres- 
sure, and  temperature  of  12 — 15®,  when  the  atmosphere  became 
charged  with  about  25  per  cent  of  carbonic  acid.  This  also 
holds  for  lower  pressure  down  to  25  centimetres.  Below  this 
the  proportion  is  not  so  constant,  but  differs  the  more,  the  less  the 
pressure.     Just  as  in  ordinary  air,  so  in  hyperoxygenated  air  at  low 
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pressures,  death  ensues  from  deprivation  of  oxygen.  The  influence 
of  carbonic  acid  or  of  oxygen  on  the  animal  economy  is  in  direct 
relation  with  the  elastic  force  which  these  gases  present  in  closed 
receivers.  This  force  depends  on  two  factors,  the  percentage  compo- 
sition, and  the  manometric  pressure.  However  the  experiments  be 
varied,  a  double  result  is  obtained.  (1)  Sparrows  are  killed  by 
carbonic  acid,  when  the  tension  of  this  gas  in  the  receiver  is  equiva- 
lent to  '25  of  a  gaseous  mixture  at  the  normal  pressure,  or  in  other 
words,  to  that  of  an  atmosphere  of  pure  carbonic  acid  at  a  pressure 
of  76  X  0*25  =  19  centimet.  of  mercury.  (2)  Sparrows  perish  by  depri- 
vation of  oxygen,  when  the  elastic  tension  of  this  gas  is  equivalent 
to  '035  of  a  gaseous  mixture  at  the  normal  pressure,  or  in  other 
words,  to  that  of  an  atmosphere  of  pure  oxygen,  considered  at  a 
pressure  of  76  x  0*035  =  2*66  centimet.  of  mercury. 

The  fact  that  a  sparrow  can  remain  alive,  after  remaining  some 
time  in  air  containing  87  per  cent,  of  oxygen,  at  a  pressure  of  6 
centimet.  of  mercury,  shews  that  the  death  by  diminution  of  pressure 
is  not  due  to  any  general  action  of  a  physical  or  mechanical  nature, 
but  simply  to  a  suppression  of  the  respiratory  function,  or  absorption 
of  oxygen. 

When,  on  the  obher  hand,  animals  are  placed  in  hyperoxygenated 
air  above  the  normal  pressure,  remarkable  results  ensue. 

When  the  pressure  is  raised  to  four  or  five  atmospheres,  the 
animal  gives  signs  of  uneasiness,  and  after  about  ten  minutes  becomes   , 
violently  convulsed.     Death  ensues  in  about  half-an-hour. 

The  convulsions  are  not  due  to  the  mere  pressure,  since  sparrowi 
can  support  without  inconvenience  a  pressure  of  from  eight  to  nine 
atmosi)heres.  The  effects  are  due  to  the  toxic  infiuence  of  excess  of 
oxygen.  This  influence  begins  to  be  shewn  at  three  atmospheres, 
but  convulsions  do  not  result  till  the  pressure  reaches  about  four. 
This  would  correspond  with  a  pressure  of  fourteen  atmospheres  of 
ordinary  air.  It  appears,  therefore,  that  oxygen,  when  its  j)roportion 
to  the  blood  is  notably  augmented,  acts  as  a  poison,  and  causes  death 
by  convulsions.  M.  Bert  continues  his  researches  in  the  physiology 
of  this  interesting  subject. 
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Physiological  Action  of  Medicinal  and  Foisoncus  StibstaneeB. 

Chlorides. — The  researches  of  Dr  Rabuteau  into  the  chemical 
changes  that  accompany  the  action  of  various  medicinal  substances 
have  been  frequently  referred  to  in  previous  reports.  He  has  recently 
made  some  experiments  with  the  chlorides  of  sodium,  potassium, 
ammonium,  magnesium,  iron,  gold  and  palladium  (AcadSmie  des 
Sciences,  and  Journal  de  Fharmacie  etde  ChemiCf  Mars,  1872,  p.  207), 
which  have  yielded  results  of  considerable  interest.  The  first  three 
of  these  salts  were  found  to  have  an  important  influence  in  increasing 
the  activity  of  the  nutritive  processes ;  for  they  augment  the  elhni* 
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nation  of  urea,  and  elevate  the  temperature  of  the  body.  Chloride 
of  potassium,  however,  differs  from  the  chlorides  of  sodium  and  am- 
monium, in  so  far  that  it  reduces  the  pulse-rate,  while  the  two  other 
chlorides  accelerate  it.  Their  action  on  nutrition  may  be  explained 
by  the  increase  in  the  quantity  and  acidity  of  the  gastric  juice,  which 
Dr  Habuteau  has  observed  to  occur,  and  also  by  the  augmentation 
in  the  number  of  the  red  corpuscles  of  the  blood,  which  has  been 
shown  by  Drs  Plouviez  and  Poggiale  to  take  j)lace  after  the  adminis- 
tration of  alkaline  chlorides.  These  effects  explain  why  animals 
living  upon  a  salt  diet  do  not  increase  in  weight,  notwithstanding  the 
large  quantities  of  food  they  consume  under  the  promptings  of  an 
increased  appetite.  The  most  important  result  that  was  obtained  in 
the  experiments  with  chloride  of  magnesium  is  that  this  salt  possasses 
a  valuable  cathartic  action — an  action  which,  in  conamon  with  that 
of  other  salines,  depends  on  modifications  of  osmosis.  Hence,  the 
cathartic  influence  is  produced  only  when  a  comparatively  large 
dose  (three  or  four  drachms)  is  introduced  into  the  intestinal  canal. 
When  a  small  dose  is  injected  into  the  circulation,  or  introduced  into 
the  intestinal  canal,  the  effect  is  the  production  of  diuresis  and  con- 
stipation, and  not  of  catharsis.  Dr  Rabuteau  has  established  that 
perchloride  of  iron  is  reduced  to  a  protosalt  when  brought  into 
contact  with  albuminoid  and  other  organic  substances,  and  that  this 
reduction  occurs  in  the  sysetm.  He  confirms  Dr  Blake's  observation, 
that  the  protochloride  diminishes  the  coagulability  of  the  blood,  and 
also  that  its  toxic  power  is  feeble ;  but  he  adds  the  important  fact, 
that  it  is  absorbed  with  great  facility  from  the  stomach.  Further, 
he  shows  that  reduced  iron  and  the  carbonate  and  oxides  of  that 
metal  are  transformed  into  prot(»chloride  by  the  hydrochloric  acid  of 
the  gastric  juice,  and  suggests,  that  in  the  treatment  of  disease  the 
latter  substance  should  be  substituted  for  the  former  preparations.  A 
similar  reduction  occurs  when  chloride  of  gold  or  of  palladium  is 
introduced  into  the  system  ;  and  albuminuiia,  dependent  on  renal 
lesions,  follows  their  prolonged  administi*ation. 

Bromides. — In  studying  the  physiological  effects  of  the  bromides^ 
Dr  Bartholow,  of  Cinciniiati,  adopted  the  plan  of  first  determining 
the  nature  of  their  action  in  man,  and  then  of  investigating  the 
modibs  operandi  of  their  action  by  experiments  on  the  lower  animals. 
The  results  of  his  study  have  been  published  in  an  essay  (Bromides : 
their  physiological  effects  and  therapeutical  uses,  1871),  for  which  the 
author  has  had  the  good  fortune  to  obtain  the  "  Fisk  Fund  Prize." 
The  conclusions  arrived  at  regarding  the  physiological  action  of 
bromides  are  interesting,  although  in  some  particulars  opposed  to 
those  of  other  observers.  He  believes  that  the  bromides  of  potassium, 
ammonium,  and  sodium  generally  correspond  in  the  symptoms  they 
produce  and  in  their  mode  of  action.  They  all  produce  weakness, 
trembling,  and  defective  coordination  of  muscular  movements,  and, 
finally,  complete  paralysis,  which  Dr  Bartholow  refers  to  destruction 
of  the  irritability  of  muscles  and  the  sensibility  of  motor  nerves ; 
but  these  effects  are  more  powerfully  produced  by  bromide  of 
potassium    and    ammonium  than  by  bromide  of   sodium.      They 
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depress  the  action  of  the  heart,  and  lower  the  animal  temperatare ; 
but  the  bromide  of  sodium  is  the  most,  and  the  bromide  of  ammonium 
is  the  least,  powerful  in  this  respect.  Each  of  them  diminishes  the 
functions  of  the  brain,  producing  somnolence ;  but  this  effect  is  more 
readily  induced  by  bromide  of  sodium  than  by  bromide  of  potassium, 
and  by  the  latter  more  than  by  bromide  of  ammonium.  Finally,  as 
toxic  agents,  bromide  of  potassium  takes  the  first  place,  bromide  c^ 
ammonium  the  second,  and  bromide  of  sodium  the  third. 

Alcohol. — Dr  Dupr6  has  made  some  very  interesting  experiments, 
which  throw  much  light  on  the  changes  that  take  place  in  alcohol 
after  its  absorption  into  the  blood  (Proc,  R.  S,  London,  and  Practitioner, 
March,  1872,  p.  148).  Previously  to  1860,  it  waa  generally  supposed 
that  the  greater  portion  of  the  alcohol  taken  was  oxidised  in  the 
system,  and  only  a  small  portion  eliminated  unchanged.  The  well- 
known  experiments  of  Perrin  and  Lallemand,  published  in  that  year, 
led  however,  to  the  adoption  of  the  opinion  that  all,  or  at  least 
nearly  all,  the  alcohol  taken  is  eliminated  unchanged.  This  opinion 
was  opposed  by  Dr  Anstie  and  others,  but  supported  by  the  careful 
experiments  of  Drs  Parkes  and  WoUowicz.  In  order  to  determine 
which  of  these  conflicting  views  is  correct,  Dr  Dupr6  was  induced 
to  investigate  the  subject.  He  assumes,  for  the  sake  of  argument, 
that  all  the  alcohol  is  eliminated,  and  that  such  elimination  takes 
ten  days  (the  maximum  period  that  can  reasonably  be  allowed) ;  from 
which  it  must  follow  that  if  a  certain  quantity  be  taken  daily,  the 
amount  eliminated  will  increase  from  day  to  day  until,  from  the 
tenth  day  onwards,  the  amount  daily  eliminated  would  equal  the 
amount  daily  consumed.  If  this  theory  were  correct,  therefore,  the 
quantities  that  were  eliminated  would  be  large,  and  the  most  ordinary 
processes  of  analysis  could  not  fail  to  yield  considerable  quantities  of 
alcohol.  The  results  of  Dr  Dupr^'s  experiments,  however,  did  not 
lend  any  support  to  this  theory  of  alcohol  elimination;  for  they 
showed: — 1st,  That  the  amount  of  alcohol  eliminated  daily  does  not 
increase  with  the  continuance  of  the  alcohol  diet;  and,  therefore, 
that  all  the  alcohol  consumed  daily  must  of  necessity  be  disposed  of 
daily.  As  the  experiments  proved  that  it  is  not  eliminated  within 
that  time,  ilT  follows  that  it  must  be  destroyed  in  the  system.  2ndly, 
That  the  elimination  following  the  taking  of  a  dose  or  doses  of 
alcohol  is  completed  twenty-four  hours  after  the  last  dose  of  alcohol 
has  been  taken.  3rdly,  That  the  amount  of  alcohol  eliminated  in 
both  breath  and  urine  is  only  a  minute  fraction  of  the  amount  of 
alcohol  taken.  In  the  experiments  from  which  the  above  conclusions 
were  arrived  at,  Dr  Dupr^  discovered  that,  even  after  ten  days  of 
total  abstinence,  the  urine,  when  treated  as  for  the  estimation  of 
alcohol,  yielded  some  volatile  acid  having  the  general  properties  of 
acetic  acid ;  and  that  a  similar  substance  was  present  in  the  urine  of 
a  teetotaller.  Some  further  experiments  (Prdctitioner,  Apiil,  1872, 
p.  224)  have  led  him  to  conclude  that  this  substance  is  a  normal 
constituent  of  human  urine,  or  at  least  may  be  obtained  from  it  by 
distillation  with  an  acid.  The  presence  of  this  substance  introduces 
an  important  cause  of  fallacy  in  the  application  of  tests  for  detecting 
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the  presence  of  alcohol,  as  with  many  of  these  tests  it  jdelds  the  same 
reactions  as  alcohol. 

Chloroform.  In  his  very  interesting  lectures  delivered  before 
the  College  of  France  on  anaesthetics,  Claude  Bernard  advanced  the 
theory  that  chloroform  is  able  to  produce  general  insensibility  by  the 
transmission  of  a  nervous  influence  from  the  cerebral  centre  to  the 
spinal  centre,  and  from  thence  to  the  periphery;  but  tliat  this  in- 
fluence could  not  travel  in  an  inverse  direction.  This  theory  was 
foui»ded  on  experiments  on  frogs,  in  which,  after  the  circulation  was 
abolished  by  removal  of  the  heart,  and  after  a  ligature  had  been  tied 
round  the  trunk  at  the  axilla,  the  apj)lication  of  chloroform  to  the 
anterior  part  produced  anaesthesia,  not  in  that  part  only,  but  also 
in  the  posterior  part,  or  below  the  ligature.  This  result  was  not 
obtained,  however,  when  the  spinal  cord  was  divided ;  and  thus  the 
theory  was  supported  that  the  anaesthesia  of  the  part  below  the 
ligature  was  due  to  the  transmission  of  an  influence  through  the 
nervous  system.  Imagining  that  these  results  might  be  explained 
by  the  inhibition  and  filtering  of  the  chloroform  through  the  tissues,^ 
Dr  J.  L.  Prevost,  of  Geneva,  undertook  soihe  experiments  for  the 
purpose  of  definitely  settling  the  truth  of  his  supposition  (Fractitianerj 
July,  1871,  p.  1).  He  found  that  chloroform  always  produced 
anaesthesia  in  the  parts  of  the  nervous  system  with  which  it  was 
brought  into  contact ;  but  that  when  the  possibility  of  inhibition  or 
passage  by  filtration  was  guarded  against,  no  anaesthetising  influence 
was  exerted  by  a  chloroformised  brain  upon  the  spinal  cord  or  nerves. 
He,  therefore,  believes  that  chloroform  anaesthetises  only  those  parts 
with  which  it  is  in  actual  contact.  The  theory  suggested  by  Bernard's 
experiments  of  an  action  by  chloroform  upon  inhibitory  cells  in  the 
brain,  whose  stimulation  suspends  the  sensibility  of  the  spinal  cord, 
would,  therefore,  appear  to  be  an  unnecessary  one. — Dr  A.  H.  Smith 
suggests  that  one  of  the  causes  of  death  by  chloroform  is  anaesthesia 
of  the  lungs  (TJie  American  Journal  of  the  Medical  Sciences,  1871, 
p.  580).  He  believes  that  this  cause  operates  by  rendering  the  lungs 
insensible  to  the  presence  of  carbonic  acid,  and  thus  removing  the 
stimulus  to  respiration. 

Chi^oral  Hydrate.  Among  the  many  researches  that  have  ori- 
ginated from  Liebreich's  important  discovery  of  the  hypnotic  action 
of  chloral  hydrate,  one  of  the  most  interesting  is  that  published  by 
MM.  Byasson  and  FoUet  (Journal  de  V  Anatomie,  1870 — 71,  p. 
570)  on  the  relations  between  the  physiological  action  of  chloral 
hydrate  aaad  that  of  trichloracetate  of  soda.  It  is  well  known  that 
the  form^  substance  is  decomposed  by  the  alkaline  hydrates,  and 
also  by  salts  of  the  alkalies,  into  chloroform  and  a  formiate.  The  latter 
substance  undergoes  a  similar  transformation  in  presence  of  alkaline 
hydrates,  but  the  products  of  its  transformation  are  chiefly  chloroform 
and  alkaline  carbonates.  From  a  large  number  of  experiments  in 
which  the  action  of  these  substances  and  of  chloroform  were  compared 
together,  the  author  found  that  each  of  them  produces  certain  phe- 
nomena which  indicate  differences  in  their  mode  of  action.     In  what- 
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ever  way  chloral  hydrate  is  administered,  the  intensity  and  duration 
of  its  action,  and  the  modification  of  sensibility  it  produces,  are  not 
the  same  as  those  resulting  from  the  administration  of  chloroform. 
The  train  of  symptoms  produced  by  trichloracetate  of  soda  much 
more  closely  resembles  that  produced  by  chloroform  than  by  chloral 
hydrate.  Of  the  three  substances,  chloroform,  when  exhibited  by 
inhalation,  exerts  the  most  powerful  ansesthetic  action;  and  its 
action  is  not  only  rapid,  but  it  is  also  of  comparatively  brief  duration. 
When,  however,  it  is  introduced  by  subcutaneous  injection  its  ansBS- 
thetic  power  is  less  feeble  than  that  either  of  chloral  or  of  tri- 
chloracetates.  Chloral  hydi*ate,  admininistered  by  the  stomach  or  by 
subcutaneous  injection,  has  a  more  powerful  hypnotic  action  than  the 
two  other  substances,  but  a  less  powerful  anaesthetic  action  than 
chloroform.  Its  action  is  rapid,  and  of  long  duration.  Trichloracetate 
of  soda,  however  introduced,  produces  very  much  the  same  action  as 
chloroform  when  it  is  slowly  introduced  into  the  blood.  As  a  result 
of  their  researches,  the  authors  believe  that  they  have  obtained 
satisfactory  evidence  in  confirmation  of  Liebreich's  theory  of  the 
decomposition  of  chloral  in  the  body,  but  that  this  evidence  proves, 
in  opposition  to  Liebreich,  that  the  action  of  chloral  does  not  alone 
depend  on  the  chloroform  produced  by  this  decomposition.  The 
formic  acid,  simultaneously  produced,  is  an  important  factor  in  the 
action  of  chloral.  This  substance  is  converted  by  the  blood  into 
carbonic  acid,  and  in  its  conversion  a  portion  of  the  oxygen  of  the 
blood  is  absorbed.  Hence  the  blood  assumes  a  venous  hue  during 
the  action  of  chloral,  and  the  symptoms  and  post-mortem  appearances 
resulting  from  a  poisonous  dose  of  this  substance  are  those  of 
asphyxia.  In  reference  to  the  efiects  of  chloral  itself,  the  authors 
distinguish  three  degrees  of  action,  attained  gradually  and  successively 
by  increasing  doses.  In  the  first,  there  is  feeble  soporific  action  and 
slight  sedation  of  the  sensory  nervous  system,  often  accompanied  with 
intermitting  nervous  agitation,  similar  to  tiiat  caused  by  disturbed 
dreams.  In  the  second,  there  is  powerful  soporific  action,  with 
decided  diminution  of  sensibility;  and  calm  sleep  of  varying  duration 
occurs,  without  any  apparent  disturbance  of  the  principal  vital  func- 
tions. By  successive  doses,  administered  when  the  action  of  each 
previous  one  is  passing  away,  the  hypnotic  action  may  be  safely  con- 
tinued for  a  long  time.  In  the  third  degree  of  action  there  is  decided 
anaesthesia,  with  complete  loss  of  general  sensibility,  and  per^t 
muscular  flaccidity.  Death  is  nearly  always  a  result  of  the  pro- 
duction of  this  degree  of  action;  but  it  may  often  be  obviated  by 
artificial  respiration  or  by  the  inhalation  of  oxygen.  Complete 
anaesthesia,  therefore,  cannot  be  produced  unless  a  toxic  dose  be 
administered. 

Croton-chloral.  The  discoverer  of  the  action  of  chloral  hai 
lately  proposed  another  new  remedy  in  croton-chloral  (Medical 
Times  and  Gazette,  Vol.  ii.  1871,  p.  572),  a  substance  obtained  by 
acting  upon  allylene  with  chlorine.  When  given  to  animals  in  small 
doses,  croton-chloral  abolishes  the  sensibility  of  the  head,  that  of  the 
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rest  of  the  body  being  nnimpaired;  when  given  in  larger  doses,  it 
paralyzes  the  spinal  cord,  the  respiration  and  circulation  I'emaining 
in  a  normal  state;  and,  finally,  and  with  toxic  doses,  it  induces 
general  paralysis  and  death  by  asphyxia.  In  some  clinical  observa* 
tions,  Liebreich  established  the  remarkable  fact  that  complete 
paralysis  of  the  fifth  pair  of  nerves  may  bo  produced  by  this  sub- 
stance, while  the  reflex  excitability  of  all  other  parts  of  the  body 
is  unaffected.  By  means  of  this  substance,  thei'efore,  the  sensibility 
of  the  head  may  be  completely  abolished  without  any  impairment  of 
the  sensibility  of  other  pai-ts.  Should  these  observations  be  con- 
firemd,  practical  medicine  will  be  indebted  to  Liebreich  for  a  most 
valuable  remedy  in  the  treatment  of  neuralgic  affections  of  the 
face. 

Nitrite  op  Amyl.  A  memoir  of  great  value  has  been  published 
by  Dr  Horatio  C.  "Wood,  Jun.,  on  the  phjrsiological  action  of  nitrite 
of  amyl  (American  Journal  of  the  Medical  Sciences,  July,  1871,  p.  39, 
and  pamphlet),  in  which,  while  the  previous  observations  of  Brunton 
and  others  are  confirmed,  important  additions  are  made  to  our 
knowledge.  After  a  study  of  the  general  symptoms  produced  by 
this  substance,  Dr  Wood  examines  in  detail,  by  means  of  carefully 
devised  experiments,  its  action  on  the  nervous,  muscular  and  cir- 
culatory systems,  its  local  action  on  tissues,  and  its  influence  on 
temperature  and  on  the  respiratory  changes  of  the  blood.  His 
experiments  appear  to  show  that  nitrite  of  amyl  is  a  powerful  de- 
pressant of  the  general  motor  function,  affecting  to  some  extent 
muscular  contractility,  to  a  greater  extent  the  conductivity  of  motor 
nerves,  and  still  more  profoundly  the  central,  motor  ganglia  in  the 
cord.  The  activity  of  the  sensory  ganglia  is  likewise  diminished, 
but  not  80  rapidly  nor  completely  as  that  of  the  motor  ganglia;  and, 
accordingly,  sensation  is  never  abolished  until  death  is  about  to  occur. 
Nitrite  of  amyl,  therefore,  is  not  properly  an  anaesthetic.  In  refer* 
ence  to  its  action  on  the  circulation,  Dr  Wood  agrees  with  Brunton 
in  supposing  that  blood-pressure  is  decidely  reduced,  and  chiefly  by 
dilatation  of  the  blood-vessels;  but  he  further  supposes  that  this 
result  is  also  due  to  a  direct  paralysing  action  exerted  on  the 
muscular  structure  of  the  hearts  The  experiments  in  which  nitrite 
of  amyl  was  applied  to  the  tissues,  lead  him  to  conclude  that  the 
functional  activity  of  nerves  and  muscles  is  gradually  diminished 
and  then  destroyed,  that  these  effects  are  never  preceded  by  increased 
excitability,  while  pain  and  redness,  or  other  signs  of  local  irrita- 
tion, are  never  exhibited.  It  was  found  that  a  very  decided  eflect 
was  produced  on  the  animal  temperature  by  the  constitutional  action 
of  this  substance:  for  when  small  toxic  doses  were  given,  the  tem- 
perature fell  in  a  veiy  remarkable  manner;  and  when  non-toxio 
doses  were  given,  a  considerable  diminution  occurred,  but  the  lowest 
point  in  the  fall  was  not  reached  until  aft-er  the  general  symptoms 
had  commenced  to  subside,  while  the  subsequent  rise  to  the  normal 
.temperature  was  very  slowly  effected.  By  a  number  of  ingenious 
experiments  Dr  Wood  shows  that  nitrite  of  amyl  has  the  power  of 
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checking  oxidation,  or  in  other  words,  the  chemical  changes  neoessaiy 
to  functional  activity,  by  a  primary  action  upon  hsemoglobin.  T^ 
virtue  of  this  action,  in  all  probability,  the  marked  diminution  of 
temperature  is  produced;  for,  coincidently  with  this  diminution, 
there  is  a  decided  decrease  in  the  amount  of  carbonic  acid  exhaled. 
An  important  action  of  nitrite  of  amyl,  therefore,  is  that  of  impeding 
or  aiTesting  tissue  metamorphoses — an  action  which  appears  to  belong 
to  nitrites  generally,  and  which,  as  Dr  Gamgee  has  shown,  undoubt- 
edly depends  on  the  chemical  changes  produced  in  the  blood  by  these 
compounds. 

Cabbolic  Acid. — In  a  communication  to  the  ArcJt,  Gen,  de  Med. 
(October,  1871),  beaiing  chiefly  on  the  therapeutical  applications  of 
carbolic  acid,  Dr  Ernest  Labb6e  states  that,  when  given  inter- 
nally, this  substance  lowers  the  temperature  of  the  body.  In  some 
experiments  on  frogs  he  proved  that  it  causes  convulsions  of  an 
epileptiform,  rather  than  of  a  tetanic  nature,  which  are  due  to  an 
action  upon  the  medulla  oblongata. 

Hydrocyanic  Acid. — Dr  Amory  describes  some  experiments 
illustrative  of  the  physiological  and  pathological  action  of  hydrocyanic 
acid  (Practitioner,  April,  1872,  p.  197).  He  thinks  that  asphyxia  ia 
not  the  cause  of  death  by  this  substance,  but  he  somewhat  vaguely 
assigns  this  result  to  "some  alteration  either  of  the  physical  or  the 
chemical  condition  of  the  blood."  He  examines  with  some  detail  the 
influence  of  artificial  respiration  upon  the  toxic  action  of  this  poison; 
and  expresses  the  opinion  that  it  prevents  the  occurrence  of  convul- 
sions, but  does  not  materially  assist  in  the  elimination  of  the  poison. 

AcONiTiA. — A  crystalline  alkaloid  has  been  extracted  by  M. 
Duquesnel  from  Aconitum  Napellus,  which  appears  to  be  the  true 
active  principle  of  that  plant  (Comptes  Rendus  de  VAcad.  des  ScieruxSy 
17  Juillet,  1871).  In  a  note  communicated  to  the  French  Academy, 
the  results  are  mentioned  of  some  experiments  made  with  this  alka- 
loid by  MM.  Gr^hant  and  Duquesnel.  When  given  to  frogs  in  very 
minute  doses  (0*0007  grain),  it  quickly  causes  general  flaccidity,  which 
is  induced  by  paralysis  of  the  terminations  of  the  motor  nerves;  the 
brain,  spinal  cord,  sensory  nerves,  and  heart  being  but  little  affected 
by  the  dose  mentioned.  When,  however,  a  laiger  dose  is  given  to 
frogs,  a  dose,  for  instance  of  0*015  grain,  the  heart's  contractions  are 
arrested  in  a  few  minutes,  and  in  consequence  of  the  circulation  of 
the  poisoned  blood  being  thus  early  stopped,  the  motor  nerves  retain 
their  function  for  a  long  time.  Similar  results  were  obtained  in 
warm-blooded  animals;  but  in  them  it  was  necessary  to  prolong  life 
by  artificial  respiration  before  the  motor  nerves  could  be  completely 
paralysed. 

CoDEiA  Derivatives. — Dr  Michael  Foster  has  investigated  th« 
physiological  properties  of  some  of  the  derivatives  of  codeia,  disco- 
vered by  Dr  Wright  {Medical  Press  amd  Ci/rciUar,  Vol.  ii.  1871,  p,  210). 
He  finds  that  hydrochlorate  of  chlorotetracodeia  9nd  hydrobroomte 
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of  bromotetramorphia,  when  given  subcntaneonsly  to  adult  cats,  in 
doses  of  about  one  grain  and  a  half,  produced  general  excitement, 
almost  amounting  to  delirium,  along  with  great  flow  of  saliva  and  dila- 
tation of  the  pupils.  In  two  experiments  he  found  that  these  salts 
paralysed  the  cardiac  inhibitory  fibres  of  the  vagus.  When  salts  of 
deoxjcodeia  and  deoxy morphia  were  given  to  cats,  in  similar  doses, 
convulsions  of  an  epileptic  character  were  almost  immediately  pro- 
duced ;  but  -they  soon  passed  away,  and  then  symptoms  were  produced 
of  a  kind  very  analogous  to  those  following  the  administration  of 
salts  of  tetracodeia  and  tetramorphia. 

Eucalyptus  Globulus. — ^Yery  recently  considerable  attention 
has  been  directed  to  the  thei-apeutic  value  of  various  preparations  of 
Eucolyptus  Globulus,  a  tree  of  gigantic  size  found  in  Australia  and 
Tasmania.  In  a  valuable  memoir  i^L Eucalyptus  Globulus;  son  im" 
portance  m  Agriculture^  en  Hygiene,  et  en  Mededne,  1870),  Dr  Gim- 
bert  describes  some  experiments  bearing  on  the  physiological  action 
of  this  substance.  When  the  essence,  or  Eucalyptol,  is  administered 
in  large  doses,  the  chief  symptoms  are  slowing  of  the  respirations, 
general  feebleness,  lowering  of  temperature,  often  feeble  excited  move- 
ments, and  flaccidity.  The  flaccidity  is  not  accompanied  with  a 
suflBcient  diminution  in  the  heart's  rate  to  account  for  its  occurrence; 
and,  indeed,  in  frogs  perfect  paralysis  may  be  present  while  the 
heart's  action  is  being  continued  at  a  rate  not  greatly  below  the 
normal.  Dr  Gimbert's  experiments  show  that  this  flaccid  state  is 
not  caused  by  paralysis  of  the  brain,  or  sensory  or  motor  nerves,  but 
by  suspension  of  the  reflex  function  of  the  cord.  The  toxic  effect 
and  the  various  poisonous  symptoms  produced  by  Eucalyptus  may  be 
referred  to  this  action. 

CoNiA. — From  a  very  elaborate  physiological  and  therapeutical 
research  on  conium  and  its  active  principle  {Mem.  de  la  SocietS  de 
Thirapeutiqu>e,  Tome  iii.,  1871),  MM.  Damourette  and  Pelvet  have 
been  led  to  explain  many  of  the  complicated  symptoms  of  conia  by 
the  double  action  of  stimulation  of  the  spinal  cord  and  paralysis  of 
the  motor  nerves,  which  it  exerts.  With  small  doses,  the  paralytic 
action  is  chiefly  or  only  manifested ;  but  with  large  doses,  the  spinal- 
stimulant  action  is  rendered  apparent  by  the  tetanic  spasms  and 
convulsions  that  occur.  The  increased  excitability  of  the  cord, 
however,  is  obvious  only  during  the  first  stage  of  conia  action;  for 
6oon  the  terminations  of  the  motor  nerves  become  paralysed,  and 
the  excitant  action  is  thereby  masked.  By  this  double  action, 
likewise,  the  effects  on  the  pupils,  on  the  respiratory  movements, 
and  on  the  cardiac  contractions  may  be  explained.  The  increased 
excitability  of  the  cord  contracts  the  pupils,  so  long  as  the  peri- 
pheral terminations  of  the  oculo-motor  nerv^e  are  yet  unparalysed; 
it  accelerates  the  respiratory  movements  while  the  motor  nerves 
of  re^iration  retain  their  function ;  and  it  causes  palpitation 
without  increasing  the  rate  of  the  cardiac  contractions,  by  exciting 
the  cardiac  fibres  of  the  sympathetic,   and  by   similarly   affecting 
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the  cardiac  inhibitory  fibres  of  the  vagL  When,  at  a  later  stage, 
the  motor  nerves  have  become  paralysed^  the  pupils  dilate,  be- 
cause the  sphincter  of  the  pupil  is  no  longer  able  to  oppose 
the  dilating  muscle;  the  respirations  diminish  in  frequency  and 
strength,  and  finally  cease,  in  proportion  to  the  completeness  of  the 
paralysis  of  the  motor  nerves  of  respiration;  and  the  cardiac  contrac- 
tions become  accelerated,  owing  to  the  removal  of  the  inhibitory 
influence  of  the  vagus.  The  slowing  and  stoppage  of  the  heart's 
action  that  finally  occur  are  explained  by  the  ganglionic  nerves  of 
the  heart  and  the  muscular  fibres  of  that  organ  being  themselves 
afiected  at  a  late  stage  in  the  action.  The  authors  lay  considerable 
stress  on  the  fact  that  conia  modifies,  in  a  marked  manner,  the  physi- 
cal properties  of  the  blood,  so  that  this  fluid  becomes  dark  in  colour 
and  non-coagulable ;  and  they  believe  that  the  power  of  producing 
this  effect  confers  decided  alterative  properties  on  conia.  Heuce  this 
substance  is  said  to  be  a  valuable  remedy  in  scrofula,  syphilis,  chronic 
rheumatism,  skin  affections,  &o.  In  its  local  action,  conia  produces 
on  nerves  and  muscles,  in  the  first  place,  a  briefly  continuing  initant 
action,  and  then  sedation,  the  latter  being  manifested  by  anaesthesia 
and  loss  of  contractility.  It  has,  besides,  a  well-marked  influence  in 
completely  disorganizing  the  anatomical  elements  of  the  tissues  wil^ 
which  it  comes  into  contact.  In  reference  to  the  double  action  of 
excitation  and  sedation  produced  by  ordinary  conia,  it  is  important 
to  bear  in  mind  that  this  substance  in  reality  consists  of  a  variable 
mixture  of  two  bases,  viz.  normal  conia  and  methyl-conia.  Experi- 
ments made  by  Dr  Crum  Brown  and  the  Reporter,  have  rendered  it 
probable  that  the  former  base  exerts  a  purely  motor-nerve-paralysing 
action,  and  that  ^he  spinal  action  of  ordinary  conia  is  due  to  the 
methyl-conia  contained  in  it.  The  difficulty  of  obtaining  conia  free 
from  methyl-conia  prevented  our  submitting  this  supposition  to  any 
certain  test;  but  there  is  now  a  prospect  of  such  a  test  being  applied, 
as  Schiff  has  shown  that  normal  conia  may  be  obtained  synthetically 
by  a  process  which  does  not  admit  of  any  admixture  with  methyl- 
conia.  A  double  action,  similar  to  that  above  described,  is  also 
produced  by  atropia  (see  VoL  iii.  1869,  p.  357  of  this  Journal). 
— In  a  research  on  conia  by  Dr  Verigo  (Centralblatt,  No.  2,  1871, 
p.  28),  the  power  of  this  substance  to  produce  convulsions  and 
paralysis  is  confirmed,  and  the  non-dependence  of  the  former  efifect  on 
changes  of  respiration  is  pointed  out. 

QtriNiA. — Various  facts  have  been  known  which  suggested  that 
quinia  is  able  to  excite  uterine  contractions,  but  the  subject  has  only 
recently  been  investigated  in  a  satisfactory  manner.  This  investiga- 
tion has  been  made  by  Dr  Angelo  Monteverdi  {La  Niuwa  Ligwria 
Medica,  and  N'ew  EemedieSf  October,  1871,  p.  91).  According  to  this 
observer,  quinia  exerts  a  special  action  upon  the  grand  sympathetic 
nervous  system,  whereby  it  causes  contraction  of  ^e  muscular  fibres 
of  the  uterus,  urinary  bladder,  intestinal  canal  and  blood-yeasela 
The  action  on  the  uterus  is  specially  mai*ked  in  pregnant  -women; 
and  therefore  quinia  must  be  given  to  them  with  cauMon,  otherwise 
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abortion  may  be  produced.  It  may,  however,  be  utilised  with  advan- 
ti^  in  order  to  stimulate  the  uteriDe  contractions ;  and  as  an  ecbolic 
qubiia  seems  to  possess  the  following  advantages  over  ergot : — ^it  is  less 
^>t  to  injure  the  mother  or  foetus,  it  is  more  certain  in  its  action,  it 
produces  labour-pains  of  a  character  more  closely  resembling  normal 
paxQ9,  and  it  may  be  administered  at  any  stage  of  the  labour.  In 
viitue  of  its  action  on  the  uterus,  quinia  is  also  serviceable  in  cases  of 
r^ntion  of  the  placenta,  in  the  haemorrhages  of  pregnancy,  in 
aa&enorrhcea  due  to  torpid  conditions  of  the  uterus,*andjn  puerperal 
Ibrer,  hysteria,  and  hysteralgia.  It  augments  the  force  and  frequency 
of  the  heart's  contractions  when  small  doses  are  administered,  and  it 
depresses  the  circulation  when  the  doses  are  large.  Dr  Monteverdi 
agrees  with  Professor  Gubler  in  maintaining  that  morphia  exerts  an 
action  in  many  respects  antagonistic  to  that  of  quinia,  and  that  the 
<me  substance  may,  therefore,  be  usefully  employed  in  the  treatment 
of  poisoning  by  the  other. 

Ipecacuanha  and  Emetia. — From  the  results  of  his  further 
experiments  with  ipecacuanha  and  emetia  (see  Vol.  rv.  1870,  p.  168 
of  this  Jov/maX),  Dr  Dyce  Duckworth  is  able  to  confirm  his  previous 
atatement  that  an  engorged  state  of  the  lungs  is  present  after  poison- 
ing by  these  substances  {St  Ba/rtholormvS b  Hospital  Report,  Vol,  vii. 
and  pamphlet).  He  believes  that  in  toxic  doses  they  exert  a  very 
decided  paralysing  action  on  the  heart,  that  they  lower  the  temperar 
ture,  and  render  the  urine  albuminous.  He  is  led  to  conclude  from 
some  carefully  performed  experiments,  that  emetia  exerts  no  import- 
ant influence  upon  arterial  tension;  but,  unfortunately,  the  experi- 
ments from  which  this  conclusion  is  deduced  were  not  altogether 
satis&ctory,  for  the  characteristic  emetic  action  of  ipecacuanha  was 
not  produced  in  them,  notwithstanding  that  large,  and  even  fatal, 
doses  were  given.  By  the  result  of  some  experiments  in  which 
ipecacuanha  and  emetia  were  applied  to  the  conjunctiva,  prepuce, 
and  skin,  Duckworth  confirms  the  statement  of  previous  observers, 
that  ipecacuanha  is  capable  of  producing  local  irritation. 

Digitalis  and  Digitalin. — ^Dr  Gourvat  finds  {Journal  de  Pha/r- 
macie  et  de  Chvmiey  Novembre,  1871,  p.  386)  that  frogs  are  scarcely 
affected  by  doses  of  0*001  grain  of  digitalin;  but  that  a  short  period 
of  excitation  followed  by  general  feebleness,  lasting  for  several  hours, 
is  produced  by  doses  ranging  from  0*004  to  0*007  grain.  Doses  of 
from  0*015  to  0*05  grain,  however,  may  speedily  arrest  the  heart's 
contractions.  He  describes  some  experiments  which  show  that  digit- 
alis rapidly  suspends  the  contractility  of  striped  muscle,  and  that  it 
produces  convulsive  movements  of  the  non-striped  muscles.  The 
latter  action  is  well  exhibited  in  the  uterus,  bladder  and  intestines. 
Dr  Gourvat  has  carefully  examined  the  action  on  the  heart  of  dogs, 
rabbits,  and  frogs;  and  he  thus  summarizes  his  observations:— 
1.  Under  the  influence  of  small  doses,  the  beats  of  the  heart  are  in- 
variably slowed.  2.  With  large  doses,  acceleration  precedes  slowing. 
3.  Movements  of  the  body,  &tigae  and  pain,  or  other  excitations. 
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cause  great  Tariatioos  in  the  resnlts;  and  the  presence  of  such  causes 
of  variation  may  explain  the  diversity  of  statement  regarding  the 
action  of  this  substance  on  the  heart  4.  Large  doses  augment  the 
force  of  the  heart's  contractions,  but  they  likewise  produce  irregular 
and  tumultuous  action. — Judging  from  the  characters  of  the  pulse- 
tracings  after  the  administration  of  moderate  doses  to  man,  Dr  'Bal- 
tha.zsir  FosteT{BrU.a7id For. Med.Ch,Eev.,Y6lxL\ui,  1871,  p.  214)be- 
lieves  that  digitalis  causes  a  diminution  in  the  frequency  of  the  heart's 
beats,  an  increase  in  the  force  of  each  beat,  and  an  increase  in  the 
arterial  tension. — Dr  Fothergill's  elaborate  inquiry  on  Digitalis,  its 
mode  of  action,  and  its  Tise  (Hastings  Prize  Essay  for  1870),  leads  him 
to  entertain  similar  views  regarding  the  action  of  digitalis  on  the 
heart.  He  observed  that  firm  contraction  of  the  ventricle,  resulting 
in  arrestment  of  the  flow  of  blood,  was  produced  by  toxic  doses  in 
fishes,  birds,  and  frogs;  aud  in  explanation  of  this  result,  he  adopts 
the  theory  of  Dybkowsky,  Pellikan  and  others,  that  digitalis  acts  by 
stimulating  the  cardiac  ganglia.  He  refers  the  diuretic  action  of 
digitalis  to  the  increased  blood -tension  resulting  from  the  augmented 
force  of  the  cardiac  contractions,  and  the  constriction  of  the  blood- 
vessels, which  it  causes. — The  influence  of  digitalis  upon  the  reflex 
inhibitory  centres  of  frogs  has  been  studied  by  Dr  Weil  (Heicliert 
und  Du  Bois  Reymond's  ArchiVy  1871).  He  finds  that  the  infusion 
and  active  principle  have  a  marked  influence  in  lowering  reflex 
excitability;  in  all  probability,  by  exciting  Setschenow's  centre  in 
the  optic  lobes. — Ackermann  advances  the  opinion  (Berliner  Klinische 
Wochenschrijt,  1872,  p.  27)  that  digitalis  acts  beneficially  in  dropsies, 
by  exciting  the  vaso-motor  nerves,  whereby  the  blood-pressure  in  the 
arteries  is  increased,  while  that  in  the  veins  is  diminished,  and  the 
circulation  accelerated.  It  results  from  these  conditions  that  absorp- 
tion of  efi'iised  fluids  is  promoted,  and  their  discharge  from  the 
system  is  speedily  accomplished  by  the  diuresis  caused  by  the 
augmented  blood-pressure. 

Aloin.  From  thirty-two  experiments  performed  on  pigeons, 
rabbits,  cats,  dogs  and  men,  Dr  McKendrick  {Edinburgh  Medical 
Journal,  June,  1871,  p.  1132)  has  arrived  at  the  results: — 1.  That 
aloin  is  a  purgative.  2.  That  it  not  only  alters  the  characters  of  the 
faeces,  rendering  them  softer  and  more  mucous,  but  increases  their 
quantity.  3.  That  aloin  has  little  or  no  effect  on  pigeons  or  rabbits, 
except  in  doses  of  3  or  4  grains.  4.  That  cats  are  powerfully  affected 
by  doses  of  from  1  to  3  grains.  5.  That  dogs  are  only  slightly  purged 
by  doses  of  from  \  grain  to  3  grains.  6.  That  aloin  acts  as  a  purga- 
tive in  man  in  doses  of  from  ^  to  3  grains. 

Alcohol,  Tea.,  Coffee,  Coca,  Mat^  &c.  An  elaborate  examina- 
tion of  the  effects  produced  by  the  chief  paratriptic  substances  used  as 
aliments,  has  led  Dr  Angel  Marvaud  (Effets  Physiohgiques  et  ThJffror 
peutigv£s  des  Aliments  d'Epargne  ou  Antideperditeurs,  Paris,  1871) 
to  conclude  that  they  exert  a  general  stimulant  action  upon  the 
cerebro-spinal  nervous  system,  a  retarding  influence  upon  the  prq- 
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cesses  of  disintegration,  and  a  lowering  influence  upon  the  tempera- 
ture of  the  body.  He  believes  that  alcohol  acta  directly  upon  the 
sensitive  appaiutua  of  the  cord,  and  indirectly  upon  the  motor 
apparatus ;  that  coca  acts  directly  on  the  motor  apparatus,  which  it 
excites  in  a  manner  similar  to  strychnia;  and  that  coffee,  tea,  and 
mat^  act  chiefly  upon  the  brain.  Alcohol  and  coca  should,  therefore, 
be  regarded  as  drinks  that  specially  excite  muscular  activity,  while 
coffee,  tea,  and  mate  promote  intellectual  labour.  They  all  act  as 
anti-destructives,  by  hindering  waste  of  tissue,  retarding  oxidation, 
and  lessening  the  products  of  secretion.  An  explanation  may  thus 
be  obtained  of  their  power  to  excite  to  work,  and  to  produce  wake- 
fulness, to  sup[>lement  other  aliments,  and  to  moderate  vital  com- 
bustion. Two  main  inconveniences  may  be  produced  by  their  ex- 
cessive use : — 1,  Inordinate  excitement  of  the  nei-vous  system,  resulting 
in  fatigue,  feebleness,  and  even  inertia  of  that  system ;  and  2,  Exces- 
sive retardation  of  the  processes  of  disintegration  and  combustion, 
resulting  in  arrestment  or  complete  suppression  of  the  nutritive 
functions,  with  resulting  torpor,  atony,  fatty  degeneration,  and  death 
of  the  tissue  elements.  Thus  the  production  of  alcoholism,  cafeism, 
theism,  and  cocaism  may  be  accounted  for. 

Heart-poisons. — Dr  Schmiedeberg  shows  (Arbeiten  aus  der 
Fhysiologischen  Anstalt  zu  Lei2}zig,  1870)  that  nicotia  paralyses  the 
heart  in  diastole,  and  that  this  action  may  be  prevented  by  minute 
doses  of  atropia.  He  is  led  to  infer,  from  the  behaviour  of  various 
cardiac  poisons,  that  the  vagus  in  frogs  contains  fibres  whose  excita- 
tion accelerates  the  heart,  in  addition  to  the  inhibitory  fibres. 

Cobra- POISON. — From  numerous  experiments,  Dr  Shortt  (Ameri^ 
can  Journal  of  the  Med.  Sciences,  July,  1871,  p.  288;  from  Madras 
Monthly  Journal  of  Medical  Science)  proves  that  comparatively  large 
doses  of  cobra-poison  produce  death  in  a  few  minutes,  while  small 
doses  do  'so  only  after  many  hours.  So  active  is  this  poison,  that 
five-sixths  of  a  grain  killed  a  large  horse  in  25  minutes,  and  one- 
twelfth  of  a  grain  killed  a  full-grown  dog,  weighing  18  pounds,  in 
the  same  time.  His  experiments  on  the  treatment  of  cobra-poisoning 
by  ammonia  have  shown '  that  this  substance  is  worthless  as  an 
antidote. 

ScoRPioN-VENOM. — M.  Joussct  (Joumol  de  Pharmacie  et  de 
Chimie,  Aout,  1871,  p.  148),  has  made  some  experiments  from  which 
he  concludes  that : — 1,  The  venom  of  scorpio  occitanus  acts  directly 
upon  the  red  corpuscles  of  the  blood,  and,  apparently,  on  them  alone. 
2,  The  action  results  in  a  destruction  of  the  normal  property  of  these 
globules  to  glide  over  each  other.  3,  By  the  loss  of  this  property 
the  red  globules  become  agglutinated  together  so  as  to  form  little 
masses,  which  plug  the  capillaries  and  stop  the  circulation.  Jousset 
adds  that  a  certain  minimum  dose  must  always  be  given  in  order  to 
produce  death,  for  the  venom  does  not  act  as  a  ferment. 
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Poisonous  Mussels. — ^The  occasional  poisonous  properties  of  the 
edible  mussel  (MytUtis  edtUis)  are  referred  by  M.  de  Beunie  to  their 
feeding  on  the  spawn  of  star  fishes  (Jotimal  de  PharmacU  et  de 
Chimie^  October,  1871,  p.  298).  This  spawn  is  shed  in  the  months 
of  April,  May,  July,  and  August ;  and  it  is  chiefly  in  these  months 
that  injurious  effects  follow  the  eating  of  mussels.  The  spawn  of 
the  star-fish  has  an  extremely  irritant  action,  for  the  slightest  contact 
with  it  causes  insupportable  itching,  and  may  even  occasion  inflam- 
mation, terminating  in  gangrene. 
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Adamtlk,  negative  ocular  spectra,  473 
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iElurus  fulgens,  anat.  of,  446 
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AladofiP,  cause  of  Diabetes,  476 
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structure   of,    465;    absorption  and 

assimilation  of,  487 
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blood,  247 
Amnion,  human,  structure  of,  441 
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443 
Amphidotus  cordatus,  448 
Amyl,  nitrite  of,  495 
Anomalies;  see  "Varieties" 
Ape,  cranial  affinities  of  man  and,  435 
Arctocephalus,  Forsteri,  446;  Hookeri, 

446 
Arnold,  Julius,  development  of  blood 

capillaries,  437 
Arterial  system ;  see  Circulatory 
Arthropoda,  striped  muscular  fibre  in, 

442 ;  embryology  of.  448,  4^9 
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sure  of  on  the  body,  234 

Aulorhipis  elegans,  449 

Auspitz,  absorption  of  insoluble  sub- 
stances, 245 
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445;  B.  rostrata,  anat.  of,  445 

Balanoglossus  Kupfleri,  449 

Barometric  pressure,  effect  of  on  vital 
phenomena,  489 

Burtholow,  Dr,  Bromides,  491 

Basch,  S.  y.  absorption  of  fat,  243 

Batrachia,  reports  on  comp.  anat.  of, 
447 ;  electro-motor  phenomena  in  skin 
of  frog,  245;  frog's  blood,  457;  vaso- 
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laries and  to  elementary  cells,  430 
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Bernstein,    stimulation  of    nerve   and 
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Bile,  pigment,  product  of,  248;  in  urine, 
467;  of  bile  and  bile-acids  on  blood 
corpuscles,  457;  phys.  reports  on, 
468,  469 

Bilirubin  transformed  into  urine-pig- 
ment, 468 

Birds,  anatomy  of  shoulder,  76 ;  sternum 
and  viscera  of  Pell's  owl,  1 70 ;  r  ports 
on  comp.  anat.  of,  446—^447 ;  caudal 
sebaceous  glands  of,  447 

Blake,  Jam<  s,  action  of  inorganic  sub- 
stances introduced  into  blood,  95 

Blasius,  relation  of  heart's  action  to 
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Blatta  orientalis,  nematodes  of,  449 

Blood,  .introduction  of  inorganic  sub- 
stances into,  9c  ;  coagulation  of  foetal, 
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putrefying,  247 ;  fluorescing  product 
of  the  reduction  of,  248;  extrusion 
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tution of,  and  nutiition  of  muscles, 
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of  sodium  phosphate,  467 

Boatbill,  dermal  and  visceral  structures 
of,  447 

Boettcher,  influence  of  -warm  sulphur 
baths  on  temperature,  238 

Bogomoloff,  composition  of  milk,  464 

BoU,  Franz,  coagulation  of  foetal  blood, 
233;  connective  tissue,  442 

Bradley,  S.  Messenger,  Brain  of  an 
Idiot,  65;  myologies^  peculiarities,  419 

Brain,  of  an  Idiot,  65  ;  post-mortem 
appearances  on  lesions  of,  234  ;  of 
splurus  fulgens,  446;  circulation  in, 
478  ;  of  Lemurs,  444 

Brandt,  Alex.,  on  Rbytina  borealis  and 
its  parasite,  446 

Braune,  action  of  femoral  fasciae  on  cir- 
culation, 227 

Bromides,  491 

Brondgeest,  frog's  blood,  457 

Brown-S^quard,  hereditary  transmis- 
sion, 489 

Brlicke,  preparation  of  Glycogen,  469 

Brunton,  T.  Lauder,  reports  on  physio- 
logy, 218,  472 ;  abstract  of  Lubavin's 
article  on  digestion,  460;  effect  of  heat 
OIL  vagus  and  heart,  236 

Bryozoa,  449 

Burmeister,  H.,  the  Delphioidse,  446; 
Arctocephalus  Hookeri,  446 

Busk,  Geo.  skeletons  of  platycnemic 
men,  435 
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(Blatta)  orientalis,  449;  spermatozoa 
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C 

Camelopardalis,  446 

Oanestrini,  J.,  the  male  of  Cobitis  taenia, 

448. 
Carbolic  a^id,  internal  use  of,  496 
Camivora,  report  on  comp.    anat.   of, 
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carpal  bone,  433 
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460;   morphology   of  milk  c,   464; 

filtration  of,  465;  structure  of,  465 
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portal  veins,  416 
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450—459 
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in  vaginal  mucous  membrane,  435 

Chloral- hydrate,  493 

Chlorides,  490 

Chloroform,  493 

Cholio  aoid,  468 

Chylurin,  composition  of  blood  of,  459 
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malies, human,  217;  communication 
between  external  iliac  and  portal 
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Cobitis  taenia,  male  of,  448 

Cobra-poison,  501 

Coca,  effects  o^  500 
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Cochlea;  see  ^'Henring" 
Codeia,  derivatiTes  of,  496 
GBlenterata,  hoiuologicEd  relatioDS  of, 

448 

Coffee,  effects  of,  500 

Conia,  497 

Connective  tissue,  structure  and  develop- 
ment of,  441 

Corpuscles,  contractility  of  white  hlood 
c,  245  ;  development  of  earliest  blood 
c,  438;  extrusim  of  blood  c,  438; 
obs.  on  red  blood  c,  438;  pathologi- 
cal changes  in  blood  c,  438 ;  influence 
of  bile  and  bile-acids  on  blood  c,  457 

Cranium,  affinities  of,  in  man  and 
apes,  435 ;  of  Descartes,  435 

Creceis  acicula,  nervous  system  of,  449 

Croton-chloral,  494 

Crustacea,  growth  of  masticatory  organs 
of  Isopod,  398 ;  spermatozoa^  develop, 
of,  in,  449 

Cryptobranchus  Japonicus,  muscles  and 
nerves  of,  1 

Cunningham,  B.  O.,  osteology  of  Rhea 
americana,  and  B.  Darwinii,  447  ;anat. 
Micropterus  cinereUs,  447 

Curare,  action  of  on  temperature,  ^37 

Cyamus  Rhytinse,  446 

Cyclops,  striped  muscular  fibre  in,  443 ; 

Cynocephalus  anubis,  muscles  and  nerves 
of,  176 

Cyon,  influence  of  posterior  spinal  roots 
on  irritability  of  anterior,  221;  inhi- 
bition and  excitement  in  the  vaso- 
motor centres,  230,  effect  of  on  ra- 
pidity of  circulation  in  veins,  2325 
cause  of  diabetes,  476 
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Damourette,  Conia,  497 

DarcHte,  on  animal  starch,  470 

Deininger,  excretion  of  urea  by  skin, 
467 

Del^^nidse,  on  the,  446 

Descartes,  cranium  of,  435 

Diabetes,  cause  of,  476 
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rus, 446;  small  intestine,  congenital 
atresia  of,  443 ;  buccal  mucous  mem- 
brane, nerve  termination  in,  436; 
phys.  reports  on,  242 — 243,  459 — 460, 
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Digitalis  and  Digitalin,  499 

Disinfection,  process  of,  470 

Dittmar,  irritability  of  centripetal  fibres 
in  spinal  cord|  219 


Dobrowolsky,  on  ttie  retina,  443 

Dog,  carpus  of,  6s 

Dohm,   Anton,   on  the  Malacostraca, 

449 
Donitz,   W.,  structure  of  the  striped 

muscle,  442 

Dubrueil,  A.,  development  of  bone,  43 < 

Duckworth,  Dr  Dyce,  Ipecacuanha  and 
Emetia,  499 

Dudgeon,  K.  E.,  mechanism  of  accom- 
modation, 474 

Dumas,  const,  of  milk  and  blood,  465 

Dupr^,  Dr,  alcohol,  492 

Dupuy,  hereditary  transmission,  489 

Duquesnel,  Aconitia,  496 

Dvorak,  spectra  of  motion,  225 
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Ear,  movements  of,  226;  pointed  io 
man,  444;  see  also  "Hearing" 

Ebstein,  origin  of  Pepsin,  460 

Eel,  hermaphroditism,  447 

Edwards,  A.  Milne,  placenta  and  mem- 
branes of  Lemurs,  440 

Egg,  nucleus  structure  in  yolk  of,  471 

Ehlers,  Aulorhipis  elegans,  449 

Eimer,  Th.,  snout  of  the  Mole,  443; 
structure  of  ova  of  reptiles,  447 

Elepkant,  Indian,  thoracic  viscera,  82 

Elin,  E.,  nerve-termination  in  buccal 
mucous  membrane,  436 

Embleton,  D.,  anomaUes  of  arrange- 
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Embryology  of  Vennes  and  Arthropoda, 
448;  of  Gregariuidse,  448;  of  Limu- 
lus  polyphemus,  449 ;  Acantho-cepba- 
loid  soolecid,  larva  of,  449;  Peridi- 
nium,  develop,  of  a,  449 ;  Spermatozoa 
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449 ;  e.  of  Bcorpions,  449,  of  initraria 
and  actinotrocha,  449,  of  Euphausia, 
and  of  Cbelifex,  449 

Emetia,  499 

Engelmann,  electro-motor  phenomena 
in  skin  of  frog,  245 

Epithelium,  reproduction  of,  247 

Ercolani,  G.  B.,  structure  and  function 
of  placenta,  439 ;  hermaphroditism  in 
the  Eel,  447 

Eteone  pusilla,  on,  449 

Eucalyptus  Globulus,  therapeutic  effects 
of,  497 

Eulenburg,  diseases  of  nervous  system, 
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Eupbausia,  Nauplius  condition  of,  449 

Eye,  time  for  vision,  223,  224;  sensip 
bility  for  colours,  225;  spectra  of 
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Exner,    evolution  of  AmmoDift   from 
putrefying  blood,  447 


Falck,  excretion  of  urea,  465,  of  sodium 

phosphate  injected  into  blood,  467 
Farr,  food-solvents,  460 
Fasciae,  femoral,  action  of  on  circulation, 

927;   absorption  of  lymph  by,  a  18; 

of  Lepidosiren  Annectens,  153 
Fat,  absorption  of,  243 
Ferments,    origin  and    distribution   of 

sugar-forming,    247;    separation   of, 

454;  action  of,  470 
Ferrier,  David,  reports  on  Physiology, 

218,  472;  Hsematin,  457 
Fick,  elasticity  of  muscle,  239 ;  pepsin 

digestion,  460 
Fischer,  trophic  lesions,  222;   BalsBna 

Biscayensis,  445 
Fishes,  reports  on  comp.  anat.  of,  447 — 

448 

Fleischmann,  post-mortem  appearances 
on  brain  lesions,  234 

Flint,  jun..  Prof.  A.,  muscular  exercise 
and  excretion  of  nitrogen,  461 

Flogel,  J.  H.  L.,  structure  of  striped 
muscular  fibre,  442 

Flower,  Prof.  W.  H.,  carpus  of  Dog, 
62 ;  teeth  and  allied  organs  in  mam- 
malia, 443;  milk  dentition  of  mam- 
malia, 443;  the  Zyphoid  whales,  445; 
skull  of  Phoca  hispida,  446 ;  anat.  of 
^lurus  f  ulgens,  446 ;  skeleton  of  Ca- 
suarius  australis,  447 

FoUet,  relations  between  chloral  hy- 
drate and  trichloracetate  of  soda,  493 

Food,  solvents,  460 

Foster,  Dr  Michael,  codeia  derivatives, 
496 

Fraser,  Dr  Thos.,  report  on  Physiology, 
490 

Friedinger,  formation  of  Pepsin,  460 

Friedlander,  Carl,  gravid  uterus,  438 

Frc^,  electro-motor  phenomena  in  skin 
o^  245 ;  on  blood  of,  457 ;  vaso-motor 
centre  in,  476 

G 

Galton,  experiments  in  pangenesis,  246 
Galton,  John  C,  abnormality  in  human 

dental  series,  497 
Ganglia^  cervical,   of  chimpanzee  and 

anubis,  208;  of  heart,  227 
Garrod,  A.  H.,  relation   of  tempera- 
ture of  air  to  that  of   body,   126; 
sphygmograpby,  390 
Gasteropoda,  organ  of  hearing  in,  443 
Gatzuck,  bloodletting  on  cixouSition  and 
temperature,  477 


Gegenbaur,  C,  cranial  nerves  of  Hex- 
anthus,  448 

Genersich,  absorption  of  lymph  by  ten- 
dons and  fasds,  228 

Genito-urinary  organs,  kidney  of  Pell's 
Owl,  173;  secretion  of  urine,  243; 
amount  of  urea  formed  by  kidneys, 
144 ;  anat.  of  human  placenta,  405 ; 
reports  on  uterus,  placenta  and  mem- 
branes, 438 — 441 ;  Lagenorhynchus 
aibirostris,  kidneys  and  penis  of,  445 ; 
Walrus,  gen.  organs  of,  446 ;  ^^nrus 
fulgens,  gen.-urinary  o.  of,  446 ; 
Hyaena  brunnea,  female  g.  o.  of, 
446 ;  Reptiles,  structure  of  ova  of, 
447;  Eel,  hermaphroditism  in  the, 
447 ;  chem.  constituents  of  testis, 
471 ;  uterine  contractions,  488 

Gervais,  Hy. ,  hydropic  condition  of  an 
Axoloti,  447 

Gervais,  Paul,  cranium  of  Descartes, 
435 ;  encephalon  of  Lemurs,  444 

GeRchleiden,  origin  of  urea,  465 

Giacomini,  Carlo,  variation  in  distribu- 
tion of  ulnar  nerves,  437 

Gildemeister,  regulation  of  tempera- 
ture, 238 

Gimbert,  Dr,  therapeutic  effects  of  Eu- 
calyptus Globulus,  497 

Gland,  lachrymal  innuence  of,  on 
respiration,  a 35,  innervation  of,  473; 
caudal  sebaceous,  of  birds,  447 

Glycocholic  Acid,  on,  468 

Glycogen,  absence  of,  during  muBcnlar 
work,  460,  485  ;  preparation  o^  469 

Golowin,  Icterus,  468 

GU>ltz,  absorption  without  circulation, 
229;  nervous  system  and  absoip- 
tion,  480 

Gorup-Besanez,  Glycocholic  Add,  468 

Gottstdn,  J.,  the  cochlea,  443 

Gourvat,  Dr,  Digitalis,  Digitalin,  499 

Gray,  J.  E.,  Berardius,  445 

Gregarinidae,  evolution  of,  448 

Gr^hant,  Aconitia,  496 

Grimm,  physiology  of  vomiting,  142 

Gruber,  Wenzel,  variations  in  os  navi- 
culare  tarsi,  433 ;  processus  deltoideus 
in  clavicle,  433;  congenital  hole  ia 
scapula,  433 ;  a  supernumerary  ear- 
pal  bone,  433 ;  calcareus  seoundarius; 
433;  comp.  anat.  of  first  inter- 
metatarsal  joint,  433;  variation  in 
course  of  facial  nerve,  436,  in  dis- 
tribution of  ulnar  nerve,  436;  varia- 
tions in  arteries,  437,  veins,  4^71 
muscles,  441;  polydactyHsm,  443 

Griinnhagen,  action  of  Pepsin,  460 

Gulliver,  George,  measurement  of  red 
blood-corpuscles,  438 

GfUitber,  Albert,  Geratodns,  448 
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Gusserow,  A.,  nutrition   of  Foetius  in 
utero,  440 


Habermann,  Proteids,  471 

Hsematin,  457 

Haemoglobin  in  muscle,  ^41;   on  Hb., 

450,  457 

Hafiz,  vaso-motor  uerves  of  muscular 
arteries,  229 

Halicryptus  spinulosus,  449 

Hearing,  movements  of  ear,  226; 
hypersestbesia  acustica,  226;  reports 
on  organs  of  heariug,  443 ;  perception 
of  sound,  474 

Hearty  of  Indian  Elepbant,  86;  cardiac 
anomaly  (buman)  217;  ganglia  of, 
927;  relation  of  b.'s  action  to  pres- 
sure, 478;  unrbythmical  action,  480; 
iemperatare  in  ventricles,  482 ;  reflex 
relation  between  lung  and,  484 ;  beart< 
poisons,  501 

Hector,  James,  Arctocepbalus  Forsteri, 
446 

Heiberg,  reproduction  of  epithelium,  247 

Heidenhain,  origin  of  Pepsin,  460 ; 
influence  of  posterior  on  anterior 
roots  of  spinal  nerves,  472 ;  central 
innervation  of  vascular  system,  475 ; 
unrhythmical  action  of  heart,  480; 
temperature  in  ventricles,  482 

Heintz,  Pepsin,  460 

Hering,  reflex  relation  between  lung  and 
heart,  484 

Hermann,  muscular  power  less  in  con- 
traction, 239;  muscular  rigidity,  239; 
electro-motor  properties  of  muscles 
and  nerves,  240 

Henke,  P.  J.  W.,  Anatomie  de»  Menschen, 

43« 
Henle,  Dr  J.^  Anaiomie  des  Memcken^ 

432 
Hexanthus,  cranial  nerves  of,  448 

Hicks,  Dr  J.  Braxton,  uterine  contrac- 
tions during  pregnancy,  215;  anatomy 
of  human  placenta,  405 ;  pathological 
changes  in  blood-corpuscles,  438 

Hlasiwetz,  Proteids,  471 

Hollis,  Dr  W.  AinsHe,  tissue  meta- 
bolism, 381 ;  homologue  of  mandibular 
palp  in  certain  insects,  395 ;  growth 
of  masticatory  organs  of  Isapod 
Crustaceans,  307. 

Holmgren,  retina  currents,  225 

Hoppe-Seyler,  contractility  of  white 
corpuscles,  245;  on  blood  of  man 
and  mammals,  457;  blood  of  chy- 
kuria,  459 ;  putrefaction  and  disinfec- 
tion, 470;  on  Pus,  471 

Horvarth,  cooling  of  warm-blooded 
Animals,  235  ;  artificial  resp.,  485 


Huefher,  estimation  of  ureA,  465 
Humphry,  Prof.,  musdet  and  nenres 
of  Gryptobranchns  Japonicus,  i  ;  of 
Lepidosiren  Annectens,  253 ;  muscles 
of  Mustelus  levis,  271 ;  of  Ceratodus, 
279;  of  Pseudopua  Pallasii,  287; 
disposition  of  muscles  in  vertebrata, 

Huron  Race,  444 

Hy»na  brunnea,  anat.  of,  446 

Hyperoodon,  115^445 


Icterus,  468 

Idiot,  brain  of,  65 

Indican,  source  of,  466 

Insects,  homologue  of  mandibular  palp 

in  some,  395;  spermatozoa,  develop. 

of,  in,  449 
Integumentary     system,    of    Khytina 

borealis,    446;    Camelopardalis,    the 

horns  of,    446;   Kagu,    Sun-bittern, 

and  Boatbill,  dermal  structure  of,  447 ; 

caudal  sebaceous  glands  of  birds,  447 ; 

excretion  of  urea  by  skin,  467 
Intestine,  movements  of,  242 
Invertebrata,  reports  on  comp.  anat.  of, 

448—449 
Ipecacuanha^  499 


Jaffe,  source  of  Indican,  466 

Jarisch,  inorganic  constituents  of  blood, 

459 

Joseph,  Dr,  influence  of  nerves  on  nu- 
trition, 475 

Jousset,  Scorpion- venom,  501 

Jurasz,  influence  of  bile  and  bile-adda 
on  blood-corpuscles,  457 


Kagu,  dermal  and  visceral  structures  o( 

447 

Kowallevski,  A.,  embryology  of  vermes 
and  arthropoda,  448 

Kehrer,  morphology  of  milk  casein,  464 

Kent,  W.  S.,  larva  •  of  Acaniho-cepha* 
loid  scolecid,  449 

Kessel,  movements  of  ear,  226;  vaso- 
motor centre  in  Frog,  476 

Kidney,  of  Pell's  owl,  173 

Klein,  E.,  peripheral  distribution  of 
non-meduUated  nerve-fibres,  436 ;  de- 
velopment of  earliest  blood-vessels  and 
corpuscles,  438 ;  anat.  of  serous  mem- 
branes, 442 

Kolliker,  Albert,  polynudeated  cells  in 
bones  and  teeth,  433;  structnro  of 
Benilla^  448 
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Konigy  J^  electric  stimuliition  of  nerv^ 

223 

Koruer,  temperature  in  ventricles,  482 
KosRnian,    Robby,    caudal     sebaceous 

glands  of  birds,  447 
Kronecker,  laws  of  muscular  exhaustion, 

241 
Kryptophanic  Acid,  42 1 ;  467 
Kuttner,   congenital  Atresia  of   small 

intestine,  443 


Ludwig,  irritability  of  centripetal  fibres 
in  spinal  cord,  219;  vaso-motor  nerves 
of  muscular  arteries,  229;  position  of 
vaso-raotor  centre,  231 ;  Die  Lymph- 
gefdsse  der  Fcucien  und  Sehnen^  431 

Lung,  phys.  of  pulm.  circulation,  483, 
484 ;  reflex  relation  between  heart 
and,  484;  muscular  fibres  of  paren- 
chyma of,  485 

Lussana,  nerves  of  taste,  227 


Labb^e,   Dr  Ernest,   internal    use    of 

carbolic  acid,  496 
Lagenorhynchus    albirostris,    anat.    of, 

445 
Lamansky,  sensibility  of  eye  for  colours, 

225 

Lamna  comubica,  red  blood-corpuscles 

of,  438 

Lankester,  E.  Bay,  Haemoglobin  in 
muscle,  241  ;  obs.  on  red  blood-cor- 
puscles, 438 

Landois,  amount  of  air  in  lungs  during 
cardiac  movements,  235 

Leichtenstern,  vol.  of  expired  air,  483 

Lemurs,  placenta  and  membranes  of, 
440  ;  report  on  comp.  anat.  of,  444 

Lepidosiren  Annectens,  muscle  and 
cranial  nerves  of,  253 

Lepine,  origin  and  distribution  of  sugar- 
forming  ferment,  247 

Leydig,  H.,  organ  of  hearing  in  Gas- 
teropoda, 443 

Legros,  choreiform  movements  in  Dogs, 
action  of  electricity  on  reflex  move- 
ments, 221 

Liebermann,  phys.  of  Bespiration  and 
pulm.  circulation,  483 

Liebermeister,  regulation  of  tempera- 
ture, 238 

Liebig,  cholic  acid,  468 

Liebig,  G.  v.,  atmospheric  pressure  on 
the  body,  234 

Liebig's  extract,  471 

Liebreich,  croton-chloral,  494 

Limuluspolyphemus,  embryology  of,  449 

Liversidge,  Archibald,  Kryptophanic 
acid,  421 

Lobisch,  sulphurous  substances  in  urine, 
467 

Locomotion,  human,  444 

Lommel,  gelatine  plates  for  spectro- 
scopy, 471 

Lonsdale,   H.,  epicondyloid  foramina, 

434 
Lubavin,  digestion  of  casein,  400 ;  action 

of  water  on  albuminous  substances, 

460 

Luchsinger,  theory  of  muscular  power, 

239 


M 

Mach,  movements  of  eai*,  226 

Malacostraca,  449 

Malformatum ;  see  ''Variations'* 

Malm,  A.  W.,  cetacean  skeletons,  445 

Maly,  sugar  in  urine,  466;  Bilirubin 
transformed  into  urine-pigment,  468 

Mammalia,  teeth  and  allied  organs  in, 
443;  miik-dentition,  443;  develop- 
ment of  enamel  in  teeth.  443 

Manasse'ln,  means  of  lowering  tempera- 
ture, 237 

Mandibles,  homologue  of  in  insects, 
395}  growth  of  in  Isopod  crusta- 
ceans, 398 

Mandl.,  chest  and  falsetto  notes,  241 

Mantegazza,  fibrin  of  blood,  458 

Marcet,  blood  and  nutrition  of  muscles, 
464 

Marey,  discharge  of  the  torpedo,  475 

Marvau<I,  Dr  Angel,  effects  of  Alcohol^ 
Tea,  Coffee,  Coca,  Mat^,  &c.,  500 

Masius,  Stercobilin,  468 

Mat^,  effects  of,  500 

McKendrick,  Dr,  Aloin,  500 

Mendenhall,  T.  C,  time  occupied  by 
impressions  to  and  from  seusurium, 
220 

Merkel,  Fr.,  structure  of  striped  muscle, 
442 

Mesoplodon,  445 

Metabolism  of  tissues,  artificially  in* 
duced,  381 

Metschnikoff,  Elias,  embryology  of 
Scorpions,  449;  of  Mitraria  and  acti<* 
notrocha,  449;  of  Euphausia,  449; 
of  Chelifex,  449 

Meyer,  Ludwig,  pointed  eara  in  man, 

444 
Micropterus  cinereus,  anat.  of,  447 

Miescher,  sensory  paths  in  spinal  cord, 

220;  chem.  comp.  of  pus,  471;  na- 

clear  structures  in  eg^,  471 

Milk,  physiological  reports  on,  464,  465 

Mitraria,  mefcamorphos's,  449 

Monodon  monoceros,  skull  of,  445 

Monteverdi,  Dr  Angelo,  effecteof  Qiiiai» 

on  the  uterus,  498 

Morano,  F.,  on  retina^  443 

Mosler,  function  of  sp'een,  243 
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Mucin,  471 

Mucous  membrane  of  stomacU  of  Ma- 
layan Tapir,  140;  of  oesophagus  and 
proventriculus  of  Pell's  owl,  171; 
lacteal  vessels  and  passages  in  villi, 
243 ;  nerve  termination  in,  435,  436 

Murie,  James,  the  Malayan  Tapir,  131 ; 
the  sternum  and  viscera  of  Pell*s 
owl,  170;  Lagenorhynchus  albiros- 
tris,  445;  anat.  of  Pinnipedia,  446; 
Hysena  brunnea,  446;  Gamelopar- 
daJis,  446;  Sivatberium  giganteum, 
446;  tbe  Kagu,  Sun-bittern  and 
Boatbill,  447 

Murmurs,  vascular,  cause  of,  233 

Muscles  of  Cryptobranchus  Japonicus, 
I ;  Chimpanzee  and  Cynocepbalua 
Anubis,  176;  Lepidosiren  Annec- 
tens,  253;  Mustelus  levis,  271 ;  Cera- 
todus,  279,  448;  Pseudopus  Pallasii, 
287;    disposition   of,   in  vertebrata, 

Muscular  system,  of  Cryptobranchus 
Japonicus,  i,  Malayan  Tapir,  131, 
Chimpanzee  and  Cy  nocephalus  Anubis, 
176,  Walrus,  445,  Otaria  jubata, 
445,  Lepidosiren  annectens,  253, 
Mustelus  levis,  271,  Ceratodus,  279, 
Pseudopus  Pallasii,  287,  Mycetes 
Fuscus,  444,  Hysena  brunnea,  446, 
Camelopardalis,  446;  muscles  of 
shoulder- joint  (bird),  76,  of  great 
Fin- whale  (digital),  no,  of  flipper 
of  Balsenoptera  rostrata,  445,  of 
vertebrata,  disposition  of,  293,  of  rat 
(infested  by  trichina  sp.),  424;  pop- 
liteus,  accessory  muscles  to,  214; 
tendon  of  flex.  long,  pol.,  deficiency 
of,  212;  anomalies  in,  216,  419;  em- 
bryonic m. ;  electro-motor  prop,  of, 
223;  stim.  of  m.,  223;  phys.  reports 
on,  239 — 242,  460,  461,  485;  anat. 
reports  on,  441 — 442;  m.  exercise 
and  excretion  of  nitrogen,  461 ;  nutri- 
tion of  m.,  464;  m.  contractility  and 
nutrition  in  nervous  lesions,  472 ;  m. 
fibres,  bronchial  and  pulm.,  485 
Musophagidse,  cranium  of,  446 
Mussels,  poisonous,  502 
Mustelus  levis,  muscles  of,  271 
Mycetes  fuscus,  myology  of,  444 

N 

Nasse,  O.,  absence  of  Glycogen  during 

muscular  work,  460 
Nauyn,  blood,  458 
Navratil,  function  of  laryngeal  nerves, 

474 
Nemathelmintha,  obs.  on,  449 

Nematodes  of  Periplaneta  (Blatta)  orien- 

talis,  449 

Nerves,  of  Cryptobranchus  Japonicus, 
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I ;  additional  variations  in,  (human), 
loi ;  of  Chimpanzee  and  Anubis, 
1 76 ;  cerebral,  of  Lepidosiren  Annec- 
tens, 2f3 

Nervous  s^  stem ,  of  Cryptobranchus  Jap. , 
45,  of  Chimpanzee  and  Anubis,  208, 
of  Creceis  acicula,  449 ;  influence  of, 
on  circulation  and  temp.,  231 ;  brain, 
of  idiot,  65,  ^lurus  fulgens,  446,  Le- 
murs, 444 ;  post-mortem  appearances 
on  lesions  of,  234 ;  circulation  in,  478 ; 
cranial  and  spinal  nerves,  variations 
in,  loi,  217;  cranial  nerves,  of  Lepi- 
dosiren Anneotens,  253,  Hexanthus, 
448 ;  med.  oblong.,  influence  in  resp., 
^33 )  vagus,  influence  of,  on  pulm.  air- 
cells,  234,  extravasation  in  lungs  after 
division  of,  234;  nerves,  of  taste,  227, 
vaso-motor,  229;  electro-motor  prop, 
of,  241 ;  vaso-motor  centre,  inhibition 
and  excitement  in,  230,  position  of, 
231 ;  ganglia  of  heart,  227;  anat.  re- 
ports on,  235 — 237 ;  phys.  reports  on, 
218—223,  472—477 

Nicholson,  H.  AUeyne,  British  Orapto- 
litidcBf  432 

Nitrogen,  muscular  exercise  and  excre- 
tion of,  461 — 464 

Nitsche,  H.,  the  Bryozoa,  449 

Nolet,  cause  of  vascular  murmurs,  233 

Norris,  Richd.,  extrusion  of  morpho- 
logical elements  of  blood,  438 

Nothnagel,  central  irradiation  of  im- 
pulse of  will,  218 

Nuel,  the  cochlea,  443 

O 

Obolensky,  mucin,  471 

Onimus,  choreiform  movements  in  dogs, 
action  of  electricity  on  reflex  move- 
ments, 221 

Oniscus  asellus,  growth  of  masticatory 
organs  of,  398 

Organs  of  sense,  anat.  reports  on,  443 ; 
phys.  reports  on,  473,  474 

Oser,  uterine  contractions,  488 

Osseous  system,  of  Balsenoptera  muscu- 
lus,  445,  of  several  cetsMcea,  445,  Ca- 
suarius  australis,  447,  Ithea  america- 
na  and  B.  darwinii,  447 ;  cranium,  of 
Monodon  monoceros,  445,  Arctoce- 
phalus  Forsteri,  446,  Phoca  hispida, 
446,  musophagidse,  446 ;  pelvic  bones 
&c.,  of  Balsenoptera  rostrata»  445, 
Great  Fin  Whale,  107;  dog,  carpus 
of,  62;  sternum,  of  Pell's  owl,  170,  of 
Physeter  macrocephalus,  377  ;  poly- 
daotylism,  443 ;  whales,  two-headed 
ribs  in,  445 ;  anat.  reports  on,  433 — 
435 ;  bones,  composition  of,  464 

Otaria  jubata,  446 

Ova,  structure  of,  of  reptiles,  447 

34 
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Owen,  Bichd.y  tbe  placenta,  440 
Owsjannikow,  position    of  vaso-motor 
centre,  231 

P 

Packard,  A.  S.,  Embryology  of  Limulus 

Polyphemus,  449 
PalsBophoca  nystil,  446 
Pangenesis,  experiments  in,  246 
Panum,  the  formation  of  gastric  fistulas 

and  on  action  of  pepsin,  460 
Paralbumen,  471 

Panceri,  eause  of  phosphorescence,  246 
Pavy,  Digestion,  460 
Paschutin,  action  of  saliva  on  starch, 

459;  separation  of  digestive  ferments, 

459 
Pel  vet,  Conia,  497 

Pepsin,  digestion  by,  460 ;  action  of,  460 

Peridinium,  on  develop,  of  a,  449 

Periplaneta;  see^'Blatta" 

Perrin,  J.  B.,  epicondyloid  and  epitroch- 
lear  foramina,  434;  additional  true 
lib  in  man,  435 ;  musculus  supracos- 
talis,  44  J ;  on  Balsenoptera  rostrata, 

445 
Pfeitfer,  circulation  in  lung,  484 

Phenol,  action  ou  albuminous  matters 

and  ferments,  470 
Phuca  bispida,  446,   yitulinoides,  446; 

see  also  "Seals" 
Phospborescence,  cause  of,  246 
Pbyseter    macrocephi\lu8,  sternum    of, 

377 
Pigment,  biliaiy,  product  of,  248;  bile 

p.  in  uriue,  467;  blood  p.,  450;  p. 

Wer  of  retina,  443;  blue  p.  in  bile, 

408 ;  bilirubin  transformed  into  urine 

p.,  468 
Pinaipedia,  446 

Pircher,  Kryptophanic  Acid,  467 
Placenta,  anatomy  of,  405,  of  decidua, 

438 ;  structure  and  function,  439 ;  p. 

and  membranes  of  Lemurs,  440 
Plateau,  F.,  action  of  fresh  and  salt 

water  on  animal  life,  246 
Platycnemic  men,  skeletons  of,  435 
Poisons — ^heart-p.,  501 ;  cobra-p.,  501 ; 

scorpion-p.,  501 ;  poisonous  mussels, 

502 
Politzer,  hypersesthesia  acustica,  226 
Porcellis  scaber,  growth  of  masticatory 

organs  of,  398 
Preyer,  W.,   blood-pigment,    450;  the 

violet  sensory  nerves,  473 
Priapulus  caudatus,  449 
Proteids,  471 

Pseudopus  Pallasli,  muscles  of,  287 
Pudzinowitsch^  perspiration  in    fever, 

238 
Pus,  chem.  comp.  of,  471 
Putrefaction,  470 


Quincke,  circulation  in  lung,  484 
Quinia,  effects  of  on  uterus,  498 

B 
Rabuteau,  chlorides,  490 
Badioiaria,  449 
Kanke,  J.,  blood,  458;  amount  of  bile 

in  Man,  469 
Bat,  trichina  spiralis  in  muscles  of,  424 
Beokiinghausen,     multiple     metaatatic 

abscesses,  489 
Beichert,  minute  anatomy  of  cochlea,  443 
Beiuhardt,  J.,  craniam  of  the  Muso- 

pbagidae,  446 
Benilla,  structure  of,  448 
Beptilia,  development  of  teeth  in,  443; 

reports  on  comp.  anat.  of,  44  7 
Bespiratory  system,  of  Indian  Elephant, 

91 ;  physiological  reports  on,  233 — 

^35.  477—485;  of  Walrus,  446;  of 

^urus  fulgens,  446 
Betina;  see  "Organs  of  Sense" 
Bhea,  americana,  447,  dearwinii,  447 
Bhinochoerus  sumatranus,  anatomy  of, 

131 
Bhytina  borealis,  skin  of,  446 

Biegel,  influence  of  nervous  system  on 
circulation  and  temperature,  231 ;  ac- 
tion of  curare  on  temperature,  237 
Bighthandcdness,  444 
Biudfieiscb,  bronchial  and  pulm.  muscu- 
lar fibres,  485 
Bitter,  blue  pigment  in  bile,  468 
Bobertson,  D.,   Amphidotus   cordatas, 

448 
Bobinski,  crystalline  lens,  443 
Bohrig,  regulation  of  temperature,  237 
BoUeston,  G.,  development  of  enamel 

in  mammal's  teeth,  443 
Bollet,  origin  of  Pepsin,  460 
Bood,  Ogden  N.,  time  for  vision,  224 
Bosenstein,  amount  of  urea  formed  by 

kidneys,  244 
Bosentbal,   temperature    in  ventricles, 

482 
Buminantia,  reports  on  comp.  anat.  of, 

446 
Butberford,  Prof.   W.,  a  new  schema 
of    the  circulation,    249;   report  on 
physiology,  450 

S 
Saliva,  action  of  on  starch,  459 
Salmo  Fario,  a  tailless  variety,  411 
Sanders,  Ezn,  movements  of  intestine^ 

242 
Sanderson,  Burdon,    anat.    of   serous 

membranes,  442 
Schenk,  S.  L.,  the  amnion,  441 
Schiefferdecker,  trophic  ledoos,  222 
Schiff,   negative    oscillation   of  nerve- 
current,  223;  heat  in  nerve  and  nerve- 
centres,  223;  influence  of  med.  ob- 
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long,  on  respir.,  333;  of  vagus  on 

air-cells,  234 
Schiffer,  blood,  458 ;  injection  of  fibrino- 

plastic  subs,  into  veins,  482 
Scblesinger,  uterine  contraction,  488 
Schmiedeberg,  ganglia  of  beart,    227; 

beart  poisons,  501 
Schmidt,  A.,  coagulation  of  blood,  457 
Schneider,  A.,  on  tbe  Badiolaria,  449 
Schobl,  Jos. ,  outer  ear  of  Mousq,  443 
Scbultze,  Max.,  tbe  Retina,  443 
Scbwalbe,  filtration  of  Casein,  465 
Scbweigger-Seidel,    F.,  Die   Lymphge- 

fosse  der  Fascien  und  SehneUf  428 
Scorpions,  embryology  of,  449;  on  venom 

of,  501 
Scotopelia  peli,  sternum  and  viscera  of, 

170 
Seals,  reports  on  corap.  anat.  of,  440 
Secretion,  of  urine,  243 
Seegen,    excretion    of  nitrogen,     464; 

sugar  in  urine,  466;    waste  during 

starvation,  471 
Seely,    H.    G.,  Origin   of  Vertebrate 

Skeleton,  435 
Senator,  regulation  of  temperature,  238 ; 

beat  and  tissue  metamorpbosis  in  nor- 
mal and  febrile  state,  486 
Serous  membranes,  anat.  of,  442 
Shortt,  Dr,  cobra-poison,  501 
Skin;  see  '*  Integumentary  system  " 
Simise,  reports  on  comp.  anat.  of,  444 
Sipbonopbora^  striped  muscular  fibre  in, 

442 
Sirena,  Santi,  development  of  teeth  in 

some  Reptiles  and  Ampbibia»  443; 

myology  of  Mycetes  fuscus,  444 
Sirenia,  reports  on  comp.  anat.  of,  446 
Sivatberium  giganteum,  446 
Soborofi^  S.,  structure  of  normal  and 

dilated  veins,  437 ;  vaso-motor  centre 

in  Frog,  476 
Soda»  trichloracetate  of,  493 
Sodium  phosphate,  excretion  of,  injected 

into  blood,  467 
Spectroscopy,  gelatine  plates  for,  471 
Spermatozoa,  develop,  of,  in  Insects  and 

Crustacea,  449 
Sphygmography,  399 
Spirorbis  nautiloides,  449 
Spleen,  function  of,  243 
Starch,  action  of  saliva  on,  459 ;  on  ani- 
mal, 470 
Starvation,  waste  of  tissues  during,  471 
Steinmann,  influence  of  posterior  spinal 

roots  on  irritability  of  anterior,  221; 

circ.  in  veins,  232 
Stercobilin,  468 
Sternum,  of  Pell's  owl,  170;  of  Physeier 

macrocepbalus,  377 
Stieda,  L.,  mouse's  ear  and  bat*8  wing, 

443 


Stirling,  A.  B.,  Trichina  spiralis  in 
muscles  of  Rat,  424 

Stockvis,  product  of  biliary  pigment, 
248 ;  fluorescing  product  of  reduction 
of  blood-colouring  matter,  248;  bile 
pigment  in  uiine,  467 ;  absorption 
and  assimilation  of  albumen,  487 

Strassburg,  bssmoglobin,  457;  tests  for 
bile  acids  in  urine,  468 

Strieker,  Handhuch  von  Getoeben,  431 ; 
vaso-motor  centre  in  Frog,  476 

Strutbers,  Prof.  John,  Points  in  Ana- 
tomy of  Great  Fin- whale,  107 ;  epi- 
oondyloid  foramina,  434 

Stuart,  A.,  nervous  syst^  of  Creceis 
acicula,  449 

Subbotin,  haemoglobin,  457 

Sugar-forming  ferment,  origin  and  dis- 
tribution o^  247 ;  in  urine,  466 

Sulphur,  substances  containing,  467;  in- 
fluence of  warm  s.  baths  on  temp., 

^38. 

Sun-bittern,  dermal  and  visceral  struc- 
tures of,  447 

Sustscbinsky,  muscular  tone,  239 


Taste,  nerves  of,  227 

Tea,  effects  of,  500 

Teeth,  human,  abnormality  in,  427; 
poly  nucleated  cells  in,  433;  anat. 
reports  on,  443 

Tendon,  absorption  of  lymph  by,  228 

Temperature,  of  air  to  that  of  body,  1 26 ; 
influence  of  nervous  system  on  curcu- 
lation,  231 ;  cooling  of  warm-blooded 
animals,  235;  heat  on  animals,  236, 
regulation  of,  237,  238,  action  of 
curare  on,  237,  means  of  lowering, 
237 ;  cooling,  productive  of  heat,  238 ; 
influence  of  warm  sulphur  baths  on, 
238;  perspiration  in  fever,  238;  in- 
fluence of  bloodletting  on,  477 ;  t.  in 
ventricles,  482;  phys.  reports  on, 
486,487 

Terebella  zostirecola,  449 

Terebillides  stroemii,  449 

Thoracic  duct,  termination  of,  426 

Torpedo,  discharge  of,  475 

Traquair,  Prof.  Ramsay  H.,  the  tail- 
less trout  of  Islay,  411 

Trematodes,  obs.  on  some,  449 

Treskin,  urine  and  its  changes  in  Blad- 
der, 467 ;  chem.  constituents  of  testis, 

471  .       ..       ^ 

Trichecodon  koninckii,  446 

Trichina  spiralis  in  muscles  of  rat,  424 

Troglodytes  niger,  muscles  and  nerves 

of,  176 

Trombidium,  striped  muscular  fibre  in, 

44« 
Turner,  Prof.,  additional  variations  in 
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nerves  (human),  loi;  sternum  of 
Sperm  whale,  377 ;  report  on  Ana- 
tomy,  433;  epi-condyloid  foramina, 
434;  gravid  uterus  in  Cetacea,  439; 
musoulus  tensor  fascis  suralis,  442, 
m.  t.  f.  poplitealis,  442 ;  two-headed 
ribs  in  Whales  and  in  Man,  445; 
Sperm  whales  in  Scottish  seas^  445 

U 

Urbantschitsch,  perception  of  sound,  474 
Urea,  amount  formed  by  kidneys,  244, 
465 ;  excretion  of  when  injected  into 
blood,  465 ;  origin  of,  465 ;  excretion 
of,  by  skin,  467 
Urine,  secretion  of,  243;  physiological 
reports  on,  465 — ^467;  tests  for  bile 
acids  in,  468;    bilirubin  transformed 
into  u.  pigment,  468 
Ustimovitsch,  C,  secretion  of  urine,  243 
Uterus;  see  ^'Genito-urinary  organs" 


Vagina,  nerve  termination  in  mucous 
membrane  of,  435 

Vagus,  of  Cryptobranchus  Jap.,  47; 
variation  in,  101 ;  influence  on  heart, 
227,  on  pulmonary  air-cells,  234; 
extravasation  in  lungs  after  division 
of,  234;  heat  on  action  of,  236 

Valentin,  electro-riiotor  prop,  of  embry- 
onic nerve  and  muscles,  223;  ex- 
travasation in  lungs  after  division  of 
vagus,  234 

Variations,  in  human  nerves,  loi;  in 
flex.  long,  pul.,  212;  in  popliteus, 
214;  in  muscles,  216;  in  caudal  fin 
of  Salmo  Fario,  41 1 ;  communication 
between  external  iliac  and  portal 
veins,  416 ;  variety  in  human  teeth, 
427  ;  in  08  naviculare  tarsi,  433 ;  pro- 
cessus deltoideus  in  clavicle,  433; 
congenital  hole  in  scapula,  433 ;  epi- 
condyloid  and  epitrochlear  foramina, 
433 ;  additional  true  rib,  435 ;  var.  in 
facial  nerves,  436,   In  ulnar  nerve, 

436,  437,  in  arteries,  437,  in  veins, 

437,  in  muscles,  441,  442;  poly- 
dactylism,  443;  congenital  atresia  of 
small  intestines,  443 

Vascular  system;  see  "C5ircuIatory** 

Vaso-motor,  nerves  of  muscular  arteries, 
229;  centres,  inhibition  and  excite- 
ment in,  230;  centre,  position  of,  231 

Vanlair,  Stercobilin,  468 

Venous  system;  see  "Circulatory" 

Vermes,  embryology  of,  448 

Vertebrate  animals,  disposition  of  mus- 
cles in,  293;  vertebrate  skeleton, 
origin  of,  435;  reports  on  comp. 
anat.  of,  444 — 449 


Vlrchow,   Rudolf,  cranial   affinities  of 

Man  and  Apes,  435 
Viscera,  of  Indian  £lephant  (thoracic), 

82;    scotopelia  peli,    170;    Malayan 

Tapir,    139;    Walrus,   446;    ^lurus 

fulgens,  446;  Hyaena  hrunnea,  446; 

Camelopardalis,     446;    £agu,     Sud- 

bittem  and  BoatbHl,  447 
Vomiting,  physiology  of,  242 
Vulpian,  regeneration  of  nerves,   472; 

muscular  contractility  and  nutrition 

in  nervous  lesions,  472 

W 

Wagstaffe,  W.  W.,  partial  deficiency  of 
tendon  of  flex.  long.  pol. ,  212;  ac- 
cessory mnsde  to  popliteus,  214 

Walker,  muscular  rigidity,  239 

Walrus,  446 

Wanklyn,  structure  of  Casein  and  Al- 
bumen, 465 

Water,  sea,  action  ot,  on  fresh-water 
animals,  246;  fresh  and  salt,  action 
of  on  animal  life,  246,  on  albuminous 
substances,  460 

Watson,  Morrison,  Anatomy  of  thoracic 
viscera  of  Indian  Elephant,  82 ;  ter- 
mination of  thoracic  duct,  426 

Weide,  Liebig's  Extract,  471 

Weiske,  Bone,  464 

Weiss,  Glycogen  and  muscular  action, 

485 
Wertheim,  regulation  of  temperature, 

238 
Wilder,  Burt  G.,   human  locomotion, 

444 
Willemoes  Suhm,    R.  v.,  obs.  on  Tre- 

matodes  and  Nemathelmintha,  449 
Wilson,    Daniel,    Huron    Race,    444, 

righthandedness,  444 
Wioogradow,  structure  of  human  am- 
nion, 441 
Winternitz^  cooling  productive  of  heat, 

«38 
Woinow,  negative  ocular  spectra,  473 

Wolferz,  innervationof  lachrymal  Gland, 

473 
Wood,  Dr  H.  C,  Jun.,  Nitrite  of  Amyl, 

495 
Wundt,  mechanism  oi  nerve  and  n.  cen- 
tres, 223 

Y 
Yoimg,  Prof.  J.,  Anatomy  of  Shoulder 
of  Birds,  76 

Z 
Zaaijer,  J.  internal  construction  of  bone, 

435 
Zapolsky,  phenol  on  albuminous  matter 

and  ferments,  470 

Ziphius,  445 

Zuntz,  regulation  of  temperature,  237 
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Flexor  and  Exiensor  Wuscles  of  the  Fineare. 
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FIG  2.    Outer  aspe-it.-  rf.  Sxceneor  communis  digiloru 


RUDIMENTARY   STRUCTURES 


Plate  VjJ. 


Bony  rudiment,  of  hind  limb  attached  to  pelvic  bone  where 

t-lnp    thrpp    -nrnrpccoc  mopf     T.pli-  ciHp  in-fpT-fnT  acrtprt  c 


the  three  processes  meet.  Left  side  inferior  aspect.i". 
J/.'.  Ischial  process  ('posterior')  y.  Pubic  process  fauterior) 
z. Iliac  process  (external )  r.  Bony  rudiment. 
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Sternum  and  tirst  Ribs.ie. 

(7./>.  The  two  costo-sternal  articulations. 

a  Separate  capitular  process. 


FIGS. 
Vertebral  end  of  SecondRi'b.ie 

IN  A  GREAT  FIN -WHALE 
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